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In an ideal world, scientific research and news would be published and reported through 
non-bias outlets and readers would view those sources favorably. However, that is an unrealistic 
expectation of our current society in which many believe that any publication will contain some 
bias. This thesis aimed to discover three factors on the topic. One was to see whether members of 
the space community view various news sources as biased, and to what degree they do if so. The 
second factor was to see how the general public viewed those same sources. These data were 
then used to compare the opinions of the two groups to each other. The third factor was to 
determine whether interjecting a perception of bias influences how trustworthy and informative 
the reader rates news articles. To be clear, it was not the intent of this thesis to research whether 
or not media bias exists. Rather, the goals were to identify trusted news sources in each 
community, and to identify whether the perception of bias can influence a reader’s interpretation 
of the news. Consequently, while there is some tangential discussion on media bias, the overall 
aim of this thesis was to identify and quantify bias perceptions of respective communities. It was 
ultimately discovered that the space community and the general public share the same views on 
media sources. Most notably, that Science Journals and Science Blogs are the most trustworthy 
science news sources and that Social Media and YouTube are the least. Additionally, interjecting 
a perception of bias had no significant impact on the readers interpretation of the space news 
articles they read. Looking forward, there are several follow-on studies that could be done, but 






In a simpler world, scientific discoveries would continuously build on each other and 
promote future scientific research in an endless flow of new hypotheses and studies. 
Furthermore, these developments would draw in new scientists purely on the basis of the 
excitement of the research itself and its potential to further mankind’s understanding of the 
science. However, in reality there is much that goes into scientific research and policy (Launius 
and Cramer, 1997), as well as what drives people to become scientists (Jackson, et al., 2013). 
Politics, media and public opinion are three of the biggest factors that all interact with each other 
and ultimately, they can be manipulated to influence the direction of scientific progression, or at 
the very least the interpretation of scientific discoveries (Schmidt, 2011). At the very least, these 
outside influences have been accused of influencing several scientific fields, notably biology 
(Kaufman, et al. 2018), meteorology (Stenhouse, et al., 2014), and psychology (Roona, 2008). 
Such accusations have led to rounds of examination and introspection within each of the related 
communities to answer questions like: Does a bias exist? If one does exist, why? Conversely, if a 
bias does not exist, then why does the perception of bias exist? In either case, how does the 
respective community recover and maintain it academic integrity? While this paper does not seek 
to answer the overarching question of does bias exist, it does explore the trials or tribulations of 
these communities to see how the perception of a bias, regardless as to the reality of the 
situation, developed and how it impacted their research. Fortunately, the literature review found 
no evidence of bias accusations within the space community. Nonetheless, this thesis does 




community. This paper also addresses how various factors, such as bias, can influence scientific 
research, policy and recruitment.  
Before we cover those specific factors however, it is important to clarify the definitions 
of some terms that will be frequently used going forward.  
1. Space Community: Anyone who works in a field that supports the exploration, study 
or education of outer space and celestial bodies. 
2. Mainstream Media: A news source that is aimed towards the general public and 
typically covers a variety of common topics.  
3. Science Media: A media source that focuses on science news or related publications. 
Examples would magazine publishers, science websites, and academic journals.  
4. Space Media: A media source that focuses on space news or related publications.  
5. Bias: A unfair personal opinion that influences your judgment (Cambridge Academic 
Content Dictionary, 2009). 
As mentioned before, this thesis will be reviewing how various factors, and potential 
bias, influence space related science. More specifically, this thesis reviewed three factors. One 
was to see whether members of the space community (astronomy, spacecraft design, exploration, 
space mining, space law, etc.) view various news sources as being biased, and to what degree 
they do so. The second factor was to see how members of the general public view these same 
sources. These data were then used to compare the opinions of these two groups opinions to each 
other. The third factor was to determine whether interjecting a perception of bias influences how 
trustworthy and informative the reader rates news articles.  The following null hypotheses were 





Factor 1:  
F1H1: The space community will not view any source to be more or less trustworthy than 
each other.  
F1H2: The space community will not view any news type to have bias.  
The goal of these two hypotheses was to determine whether the space community had 
any internal bias that needed to be introspectively considered or corrected. While there 
was no previous indication that these biases existed within the space community, some 
other science fields did have members make allegations of political and/or publication 
biases (Stenhouse, 2014).  
 
Factor 2: 
F2H1: The public will not view any source to be more or less trustworthy than each 
other. 
F2H2: The public will not view any news type to have bias.  
These hypotheses do not seek to determine if bias exists in general. Rather, the goal is to 
determine whether the public has a different view of media sources than the space 
community. This information is useful as community in determining which publication 




F3H1: Survey respondents will not perceive any publication to be have more or less bias 




F3H2: Survey respondents will not perceive any publication to be more or less 
informative than the control group even if they are told the source information. 
The final factor is to determine how, if at all, participants are swayed by the perception of 
bias. For example, will a participant who is told that the news article they are reading is 
from a conservative source view that article to be more or less biased, and more or less 
informative, than a participant who is told that the same article is from a space source?  If 
so, the space community may want to avoid sources that are perceived to be biased in 
order to avoid appearing biased themselves. If not, then the community should be able to 
most sources without having to worry about their data being misinterpreted.  
 
I believe these data will be relevant because it will highlight the importance of releasing 
information to credible and trusted sources first, rather than the most popular mainstream source. 
Some of these hypotheses have been tested in the mainstream media or other science fields, but I 
could find no record of them ever being formally examined when related to space publications. 
By studying these hypotheses within our own field, we can quantify these data to better 
understand how our career field views the media and how the general public is interpreting our 
messaging depending on what sources they are reading. 
After the survey results were analyzed, we rejected the null hypotheses for F1H1, F1H2, 
F2H2, and F2H2. Of note, science publications and blogs were significantly more trustworthy 
than the average news source for both groups. Additionally, both groups did believe that there 
some media sources had bias. None of these results were inherently surprising, but such trends 
were not previously quantified within the space community. In truth, these results do not 




non-random sampling methodology. Nonetheless these results are promising as they indicate that 
we can rely on space and scientific news publications to be well respected by the space 
community and the general public.  
The null hypotheses for F3H1 and F3H2 were accepted indicating that readers were not 
significantly influenced by the source information of an article. This runs contrary to what was 
expected based on our literature review. In this case that is good news though as the results of the 
F3 hypotheses are promising as it implies that space news is viewed evenly across different types 
of news outlets. The limiting factor and cap to this however is that our results could be an artifact 
of sampling bias as well, or it could be an indication that space news articles are not as 
susceptible to bias as other news topics. Follow-on studies with a random sampling would be 







This thesis was done using a survey that was written and disseminated via Qualtrics 
software and was sent to those within the space community and to the general public. This 
service was selected because it was free to use for University of North Dakota students. 
Ultimately, a survey was selected as it was determined to be the best way to conduct the study 
within our finances. Interviews could have been done instead, but that would have been timely 
and costly to conduct. It also would have been harder to protect the anonymity of the 
respondents. Similar methodology was used by Jackson, et al. (2013), especially with regard to 
her method of distribution. She also had some good points on sample size and how to conduct an 
anonymous survey.  
The survey was divided into four sections. In the first section, the respondents were asked 
for background information (age, gender, political affiliation, education, profession, etc.) in order 
to identify the makeup and background of our participant pool. This helped us identify any 
potential biases in our participant pool. This step was especially important since our survey pool 
was not achieved through a random sampling. While it may be possible to see whether there was 
correlation between these background data points and the respondent’s views on media bias, this 
was not done in this thesis. The second section asked the respondents how trustworthy they view 
different types of news sources (TV, newspapers, YouTube, science journals, blogs, etc.). The 
next section asked how trustworthy they view specific news outlets (Fox, CBS, Space News, 
etc.). These questions tested which news sources are generally more trusted than other. In that 
study, participants were asked to evaluate the objectivity of two articles. What makes this thesis 




participant was given one article from Space.com, and a second article either from The New York 
Times or Fox News. However, each article was randomly labeled as “conservative source, liberal 
source, or space publication” and the participant were then asked whether they thought it was 
objective, informative and convincing. Collectively, these three groups will be called the 
Influenced Groups. A fourth group, our Control Group, was given the same articles and 
questions with no information on the publisher included. We should be able to identify a 
significant trend by comparing the Influenced Groups to the each other as well as the Control 
Group general since people tend to gravitate toward answers and groups they are already familiar 
with (Stroud, 2014, Gorman and Gorman, 2017). As such, we may discover a trend within our 
survey participants which could reveal to us how perceived bias can influences how the space 
community and the general public views on the reliability of a story. This will test to see how the 
same material can be interpreted differently based purely on the publication source/outlet. 
As previously discussed, our survey was created and distributed using Qualtrics software. 
Qualtrics is a website that can be researchers can use to write, disseminate and analyze surveys. 
It allows for multiple different styles of questions (multiple choice, sliders, essay, etc.), and can 
use logic sequences to allow participants to skip unnecessary questions. It also allows for the 
researcher to randomize the order of the questions and answers. Several University of North 
Dakota email lists and social media postings were used to distribute the survey. This distribution 
methodology has several key flaws. Specifically, it limits our population to those with affiliation 
with the University of North Dakota and to those who personally know the author. We 
acknowledge that this means that sample is not random and will likely have some sampling bias. 
Therefore, any results that are discovered should only be viewed as exploratory which means the 




results should not be used to project trends or findings to larger populations. What these results 
can be used for is a stepping stone toward future research. Future researchers may want to follow 
up on these results by conducting similar surveys that use a true random sample that can be used 
to characterize larger populations, especially if our survey population reveals significant results.  
 As previously mentioned, the background data were used to characterize our survey 
population. These data were used to identify whether the survey group has any apparent bias, 
which is likely since the sample pool was not random. The background portion of the survey also 
included questions relating to views on bias in space, science and mainstream sources and 
publications, which will be used to compare the views of the space community to the general 
public. These questions were then used to test the Factor 1 and Factor 2 hypotheses. 
The Analysis of Variance (ANOVA) test was used to analyze our results. This test is 
designed to compare three or more data sets to each other to determine whether there is a 
significant difference among their respective means (Huck, 2012). There are two types of this 
test: the One-Way test and the Two-Way test. The One-Way is used to compare a controlled 
variable to two or more dependent variables. In contrast, the Two-Way test is used to compare 
three or more dependent variables to each other, but it requires each sample group to be the same 
size. The sample size limitation restricted us to only using the One-Way test. The downside to 
this method is that it only indicates that there is a difference among all of the groups, meaning it 
does not indicate which group, or groups, are significantly different. However, if any tests come 
back as significant, further testing will be done to determine which group or groups are 
significantly different from each other. While this means there may be follow-on tests to 
conduct, this methodology dramatically cuts down on the number of tests that will need to be 




further reduce the risk of a false positive, the Bonferroni Correction was also applied to all 
follow-on tests (Huck, 2012).  This is a simple but conservative correction that adjusts the 
original ρ-value by dividing alpha (α) by the number of tests. Thus, if the ρ-value was 
statistically significant against this corrected alpha, we rejected the null hypothesis (Huck, 2012).  
  A one sample t-test, also called a Student’s t-test, which is used to compare a sample to 
a population mean, was used to conduct any follow-on tests for Factors 1 or 2. A 2-Sample t-test, 
which compares two specific means together, was used to conduct any required follow-on tests 
for Factor 3.  We selected the t-test over other hypothesis tests, such as the Chi-Square or z-test, 
because it is more conservative, and it is more resilient to small sample sizes should we fail to 
reach 30 participants in every grouping. Both the ANOVA One-Way and t-tests use a term called 
degrees of freedom (df).  This is a term used to describe how much data was used in determining 
each F or t-value was based on and is required to determine the ρ-value. In the case of both tests, 
df will always equal one less than the respective sample size.  
All tests were conducted using the 95% significance level (ρ0=0.05). Alternatively, one 
could say that α=0.05. Mathematically, this makes the following null hypotheses (H0): 
F1H1: µ1= µ2 = µ3 = µ4 = µ5 = µ6 
F1H2: µ1= µ2 = µ3 
F2H1: µ1= µ2 = µ3 = µ4 = µ5 = µ6 
F2H2: µ1= µ2 = µ3 
F3H1: µ1= µ2 = µ3 = µ4 




The null hypothesis will be refuted if one or more group means are determined to be 
significantly different from each other using the ANOVA One-way test as well as being 
significantly different from the survey population mean after the respective follow-on test. 
 The ANOVA One-Way and t-tests have some underlying assumptions that need to be 
addressed. First, it assumes that each sample is a random subset of the population. As previously 
addressed, this is not true for our survey, and thus the results will be limited to examining only 
our survey population. Next, the tests assume independence, which means that one respondents 
answer does not influence the next respondent. As each respondent took the survey separately at 
their own pace, we will assume that this is true. All tests also assume a normal distribution. 
Seeing as we have a large number of survey responses, we will use the Central Limit Theorem 
(CLT) to validate this assumption for both the ANOVA and t-tests (Minnotte, 2009) as their 
groupings are sufficiently large (greater than 30) in most cases. However, this assumption does 
break down in several of the follow-on t-tests. While this does weaken the results, the t-test is 
resilient to errors caused by small sample sizes, so we continued to use the assumptions under 
the CLT, albeit with weaker confidence in the results.  The final requirement, which only applies 
to the ANOVA One-Way and Two-Sample t-tests, is that the both tests have homogeneity of 
variance, meaning the samples have approximately the same variances (Huck, 2012). The CLT 
also covers this requirement as well (Minnottee, 2009) if the sample is sufficiently large. As 
before, the CLT fails on some of the two-sample t-tests, but again we will accept these weaker 
results. While we selected the t-test to for its resiliency, future researchers may want to consider 
using more complex tests instead, especially if they have a random sample. For instance, they 
could use the Dunnett test (Huck, 2012) instead of using the t-test with the Bonferroni Correction 




for Normality and the Levene Test for Equality of Variance (Huck, 2012) instead of accepting 
these risks of a small sample size or of using the CLT. These tests also require additional follow-
on tests if a sample should fail either assumption, such as the Welches t-test or the Mann-
Whitney U-test (Huck, 2012). Given that our survey was only meant to be exploratory, using 
these advance tests did not seem warranted.  
The subsets used in the follow-on t-tests were large enough to use the CLT in most cases 
except for the “Other” categories in F1H1 and F2H1, and for some of the follow-on tests for the 
second article in the F3 hypotheses. In the case of F1H1 and F2H1, the “Other” category was 
simply not included in the statistical analysis. Frankly, the “other” category is close enough to 
the 30 threshold that we probably could have safely included it in the analysis like we did with 
the F3 follow-on tests. However, a bigger problem we found was most of other answers were 
different from each other, thus it would have been unwise to lump them all together into one 
general category as they naturally had a wide range of variability. To have properly included 
them, we would have needed to include each other answer separately, which would created 
numerous sub-groups with sizes of 1 or 2, which would have created a problem for both the 
ANOVA and the t-tests.  
The background questions were used to gain insights about the participants. Some 
general questions that were asked concerned the respondents’ age, sex, education, employment, 
race, political party affiliation, voter status and space community participation.  A question about 
military service was included to quantify a flaw with our survey distribution methodology. The 
survey was distributed using the personal social media accounts of the author, who is also an 
active duty Air Force officer. As such, there will likely be a higher amount of Air Force and 




Participants were asked to self-identify themselves as members of the space community, 
interested in space topics, or not interested. The first group was to separate the space community 
into their own subgroup to compare to the general public, which was the second two groups. The 
interested group was included as a way to later identify what news sources people interested in 
space, but not directly involved in it, used. This information will be briefly touched on in the 
results but as it does not directly relate to the hypotheses, it will not be analyzed in great detail.  
The question “do you consider yourself a scientist” was also included as a back-up 
methodology to test the results of a larger science community if there were not enough responses 
from the space community. There was concern that there would not be enough participants from 
within the space community to run a useful analysis. Thus, this question was expanded to a wider 
pool of all scientists to analyze if we did not get enough participation. A flaw in this back-up 
methodology was later discovered, but fortunately it did not compromise the results. The 
questions were sequential and consequently, it was possible for someone to identify as being a 
member of the space community but not mark themselves as being a scientist. The intent had 
been to include the other scientists with the space community. It had not been considered that 
members of the space community might not consider themselves to be scientists themselves. Due 
to this oversight it would not have been wise to mix these two groups together. Fortunately, it 
was inconsequential methodological error as we received ample responses from within the space 
community. If future researchers want to repeat this process without this error, they would either 
need to merge the two questions into one or create a logical chain in the survey software that 
prevented space community members from answering the scientist question.  
Following these questions about background information, participants were asked 




biased, if at all, they found those media types to be. Then, they were given a list of ten specific 
media sources and asked to rate how biased they perceived those sources to be. The sources used 
were based on the first ten results from a Google search for “news.” This search was done 
separate from any personal google account and after cookies had been cleared from the browser 
in order to remove potential bias from the author’s personal search history. Following this 
question, users were asked to rate ten space news publications on the same scale. Sources were 
selected based on the results of a google search for “space news.” In both of these questions, 
users were able to select “N/A” if they were unfamiliar with a source and they were able to add 
and rate an eleventh option under “other.”  
A similar methodology was used in Hayes, et al. (2002) which also addressed bias and 
perception. In their study, subjects were given different descriptions of irradiated food by experts 
as well as by activists. Along the same lines, we tested whether science publications or 
mainstream publications are more influential, both within the space community and in the 
general public. Additionally, much like the positive versus negative descriptions, we tested 
whether or not informing the reader of bias will alter their opinion of the given material.  
In the final section of our survey, participants were instructed to read two out of three 
articles and rate them on the degree to which participants found the articles to be biased and 
informative. Everyone read the first article, but the second article was randomly selected 
between two options. While there were many articles that we could have picked, these three were 
chosen to provide a diversity in source, and because they were shorter articles and thus more 
likely to maintain the focus of the participants. The articles selected highlighted controversial 
space policies of each of the last three U.S. presidents in order to avoid undue bias toward any 




that everyone got one article from a space publication, and a second article from a mainstream 
publication.  
This thesis was reviewed and approved by the University of North Dakota’s Institutional 
Review Board and the final survey can be seen in Appendix A. The survey could be taken via 
email or on social media between June 9th, 2018 and September 4th, 2018. A copy of the survey 
can be found in Appendix A. The goal of this thesis was to have 150 completed surveys. This 
was done to have roughly 25 people in each of the mainstream media article groupings. We 
exceeded that goal and had 165 total participants who finished the survey. Forty-seven additional 
people started the survey but did not complete it. Incomplete surveys were discarded from the 
results as we did not obtain their final consent to use their data. Aside from these incomplete 
surveys, no other surveys were discarded from the study.  
The charts produced for the results and analysis chapter were produced as a Microsoft 
PowerPoint output of the Qualtrics software we used for the survey. The raw data were also output in 
Microsoft Excel, which was used to calculate the statistical analysis using the Data Analysis tool Add-in 
available from Microsoft. Another Add-in, Analysis-It, was considered as well but it required all of the 
data to be input into the Excel spreadsheet in a particular way. While this was not impossible, it was 
confusing and time consuming so ultimately the Data Analysis tool was used as it was determined to be 






 Media bias is the type of issue that is contentious and complex. It is contentious because 
two people can read the same news article and one person will say that it is fairly written and the 
other will find the same article to be biased (Baron, 2006, Knight and Chiang, 2011). What 
makes it complex is that both people can have similar background, and both will believe that 
their viewpoint is correct. Bias is also complex as it comes in many different forms. Media bias 
is likely the most well-known, which occurs when the journalists skews the news in favor of one 
side over the others (Baron, 2006). While this thesis focuses on media bias, we would be remiss 
if we did not cover other related biases. However, there is also confirmation bias, which is when 
people only seek or believe evidence that supports their personal beliefs (Gorman and Gorman, 
2017). Publication bias occurs when a publisher only releases material they agree with, without 
regard to the validity of the material (Stenhouse, 2014). There is also funding bias (Gorman and 
Gorman, 2017), in which the financial sponsor of a study influences the opinions of the 
researchers conducting the study. All of these will be addressed in more detail in the Mainstream 
Media and Politics and Science News sections below.   
  Entertainment media sources, like television, films, or novels, often use science to 
captivate their respective audiences. This is most common in the Science Fiction genre, but it can 
occur in comedies and documentaries as well. Some shows, like the Magic School Bus, or Bill 
Nye the Science Guy¸ create educational material targeted for students (Jackson, et al., 2013).  
Then there is the question as to why? While most research indicates that everyone 




in our minds as wells as in reality, but what are the causes and when is it real? Why Bias Exists, 
will cover the motives and psychology of bias in greater detail to explain the research on the 
topic.  
While bias certainly exists in every medium, this thesis also seeks to determine which 
media types are more trustworthy. To answer this, we focus on the effectiveness of different 
mediums, and different presenters in Communication Methods.   
Mainstream News Media 
 While there are many types of bias, this section will focus on mainstream media. What 
causes it, whether it is real or not, and whether is conservative or liberal, has been the focus of 
numerous papers and books. The debate reigns in the public sector (Goldberg 2002, Goldberg, 
2003, Alterman, 2003) as well as the academic sector with none quite finding the perfect answer. 
While this thesis does not seek to resolve this issue, it is important to recognize the background 
of the topic. 
 The topic is hotly debated even within the mainstream media. Bernard Goldberg is a self-
proclaimed moderate liberal former news anchor who spent 28 years working for CBS News 
(Goldberg, 2002). In his first book, Bias, he details numerous personal encounters and examples 
of what he believes to be examples of liberal bias with the mainstream news media.  
 This book does have several flaws which almost excluded it from this review. One such 
flaw was simply that the book is a bit dated as it was published in 2002 and there are newer 
publications that cover similar views. However, ultimately the date proved to be an attribute as it 
highlighted that, at the very least, there has been a perception a liberal media bias for decades. 
More importantly though, the book is a personal narrative and lacks any substantial scientific 




reinforces the perception of mainstream media bias, especially considering this book was a New 
York Times “Bestseller.”  
 Goldberg follows Bias with his 2003 sequel Arrogance. This second book that contains 
several themes. First, he describes the fallout from his original book by describing the backlash 
he got from critics, and the support he got from those who agree with him. Then he moves onto 
his second section by describing a twelve-step process to fix the media. Much like Bias, this 
book primarily uses personal examples and opinions to make his case. However, unlike his 
original book, Goldberg uses many more examples and citations to make his arguments. From a 
scientific stance, this book does not resolve the debate about whether mainstream media bias 
exists. However, it does promote the viewpoint that a liberal bias exists and thus builds the 
perceptions of such. Whether or not that perception extends to scientific or space publication 
remains to be seen. 
 On the other side of the issue, Eric Alterman alleges that the mainstream media has a 
conservative bias in his book What Liberal Media? (2003). Alterman’s goal in his book was to 
refute the claims of liberal media bias that had been made by Ann Coulter is her book Slander, 
and in Bernard Goldberg’s first book Bias. Goldberg’s second book was published in the same 
year and is not referenced in Alterman’s work, nor vice versa. The book is essentially divided 
into two sections, the “Punditocracy,” as he calls it, and then examples.  
In the first half of the book, he details why he believes that pundits and experts in every 
form of media (print, television, radio and internet), generally have a conservative bias. In 
Alterman’s view however, the bias does not come from the reporters’ own slanting or wording of 
the material, but it comes from the selection of what stories are actually being covered. His 




conservatives, thus they only promote conservative stories that they want to hear about. Thus, if 
the media reaches their goal of being fair, they are actually slanting the news to the right because 
they neglect stories that would support the left. The second half of the book is very similar to the 
design of Goldberg’s, meaning that is a series of examples that lead the author to believe that the 
media has a conservative bias.   
It is noteworthy to highlight that Alterman’s book was very well researched. Unlike Bias, 
this book makes extensive use of endnotes and citations. However, despite this, the book still 
carries the same major academic flaws as Bias, which is that the book is still essentially a 
narrative of the author’s own personal experiences and opinions. While that does carry merit, it 
does not prove or disprove claims of media bias, instead it only shows that the author believes a 
conservative bias exists. However, it does provide stark contrast to Goldberg’s viewpoint and is 
included here to highlight that the issue was far from settled as of the writing of Alterman’s 
book. 
Knight and Chiang (2011) take a different, and more scientific, approach to the issue 
entirely. In their study, they examine who newspapers endorsed and how much money the 
newspapers’ parent companies donated to political campaigns. Additionally, Knight and Chiang 
compared election polls to before and after newspaper endorsements to see how effective the 
endorsements were. Of note, they discovered that four out of five newspaper companies donated 
more money to Democratic candidates than Republican ones, which also correlated to more 
Democratic endorsements. These authors also observed that the low-credible endorsements 
influenced voters much less than a highly credible endorsement. For the sake of this thesis, an 
example of a low credible endorsement was described as a far-left newspaper endorsing a 




newspapers, or from a newspaper making a “surprise” endorsement. A surprise endorsement was 
defined as a newspaper endorsing the opposite candidate than what was expected. For example, a 
conservative newspaper endorsing a Democrat would have been considered a surprise 
endorsement. On average, low credible endorsements influence less than 1% of their readers, 
where as highly credible endorsements influence 3% of their readers.  
What if bias goes beyond the exact wording used though? Perhaps the issue is more in 
line with what Alterman (2004) said when he alleged that the bias is in the stories that are 
selected to be covered in the first place. That is what Kohl, et al. (2011), believe the mainstream 
news media does when they insist on using the concept of “counter balance.” This is the concept 
that in order to appear fair and balanced, journalists must provide viewers and readers with two 
sides to every story. The concept of providing equal coverage gives viewers the impression that 
both sides of an issue have equal validity, even if, scientifically speaking, that may not be true. 
Kohl, et al. (2014) demonstrated that viewers faith in science, as opposed to superstition or 
advocacy groups, could be improved if the media source included viewpoints that were 
representative of the scientific community. This practice could be adopted by individual 
publishers, especially scientific journals and news sources, but it may be difficult to convince the 
mainstream media as a whole to accept this policy as it could hurt their profits (Hayes, et al. 
2002, Xiang and Savary, 2007).  
Jackson (2010) also shared a similar belief to Kohl, et al. (2011) when he advocated 
against the guideline of “due impartiality” observed by the British Broadcasting Company (BBC) 
and others which tends to give balanced coverage to opposing viewpoints. He argues that there 
are some cases where there are simply no legitimate scientific counterpoints that should be 




balanced. Jackson (2010) believes that this implies to the audience that the two sides are 
scientifically equal and valid when that may not be true. Two examples Jackson uses to 
demonstrate this behavior are astronomy versus astrology and the on-going vaccine debate. In 
both of these cases, one side is well supported by the vast majority of scientists. In fact, Jackson 
cites several studies that have shown that this media attention has led to the public distrusting 
vaccines. The author also discusses how climate change has become more of a consensus over 
the past decade, yet some media source still tend to portray the issue in a balanced manner. 
Ultimately, Jackson (2010) believes that journalists should use their own discretion to determine 
whether the opposing view is actually legitimate and needs to be included in the discussion. 
While these studies examine mainstream newspapers and not science publications, I do believe 
they are relevant to our study. Specifically, one could merge the idea of surprise endorsements 
and apply that same logic to science news (Knight and Chiang, 2011, Gorman and Gorman, 
2016).   
In general, there seem to be many perceptions of bias in the mainstream media. While 
Alterman (2004) and Goldberg (2002, 2003) make claims based on their firsthand experiences, 
Knight and Chiang (2011) sought to quantify these perceptions based on endorsements. More 
importantly, they also noted how effective those endorsements were, which is an indication of 
how effective each source can be, both within and outside of their target audiences.   
Science Fiction and Entertainment Media 
Science fiction has fascinated mankind for centuries. In that time, it has inspired many 
future scientists (Jackson, et al., 2013) and sometimes predicted the future technologies 
(Greenbaum, 2009). However, is it also possible that there are negative effects as well? Perhaps 




answer is always resolute and assured. If so, it is possible that science fiction has created a bias 
against real science. If so, then the general public of our study may find science publications to 
be less trustworthy than members of the space community.  
While Greenbaum (2009) agrees that the Mainstream Media has a role to play in how 
science is perceived, he also makes the argument that in its quest for entertainment, Hollywood 
can often influence science policy. While it can highlight important issues of the time, it can also 
have a negative impact, such as when the fictional portrayal of science is combined with an 
element of fear. The author than goes on to examine possible solutions to prevent or limit this 
negative effect. The author starts with examples of how film and television has worked its way 
into the hearts of minds of politicians, scientists and the general public. One example is President 
Ronald Reagan referencing the original Star Wars trilogy during discussion about his Strategic 
Defense Initiative. While this was originally used by Senator Ted Kennedy to deride his plan, the 
term stuck for over a decade (Greenbaum, 2009). In this example, the program never quite took 
off as planned despite the popular name (Launius and McCurdy, 1997). Another example is 
when there was a notable increase in applications to forensic science programs after the premiere 
of CSI or the numerous scientists who have cited Star Trek as a major influence in their career 
choice (Greenbaum, 2009). These are relatively simple examples that had little bearing on 
policy. However, there are others that have had an influence on government such as Upton 
Sinclair’s The Jungle which ultimately led to the creation of the Food and Drug Administration. 
While most would consider these as good influences there are a few examples where the benefit 
is unclear, opaque or even negative (Greenbaum, 2009). 
 One such grey area is the “CSI Effect” in which juries who have watched CSI, or similar 




to juries equating a case with weak forensic evidence to being weak overall, even if there is 
strong alternative evidence (Greenbaum, 2009). Whether this is a positive or negative influence, 
is dependent on whether you are the defendant or prosecution. Some negative examples include 
increase drug use and suicide rates when such activities are trending in the media. Other 
examples can come when the media exaggerates science for the sake of entertainment or 
promotes conflicting theories on the news in order to maintain an unbiased stance and potentially 
better ratings. The Entertainment Media has also been observed having an impact on dog breed 
popularities, with breeds seen in hit shows or movies seeing an uptick in American Kennel Club 
registrations (Ghirlanda, et al., 2014).   
 Another problem that Greenbaum cites in the growing occurrence of internet bloggers 
influencing mainstream medias. It is no longer required for individuals to get their works peer-
reviewed as it is now possible for anyone to publish their research to the internet regardless as of 
their credentials or the validity of their statements. In the eyes of Greenbaum and other scientists 
(Hayes, et al. (2002), Kohl, et al. 2011), this phenomenon has muddied the meaning of the terms 
of “scientists” and “expert” as the media can cover stories based on studies or editorials posted 
on non-reviewed blog sites. 
  Greenbaum (2009) proposed several solutions for accurately portraying science in 
Hollywood features. One is to have scientific consultation, which is becoming more common, or 
to have scientific bodies issue guidelines on complex issues for the media to follow. Another 
idea is to create scientifically-oriented film reviews that rate the movie based on its scientific 
merit. Finally, and most controversially, the government could intervene in a number of ways 
such as including a scientific accuracy rating or disclaimer. Governments could also include 




probably be legally allowed, the final approach of restricting movies to plausible science would 
be much tougher to enact as it would likely face challenges in court. Greenbaum (2009) does 
acknowledge the complexity of such action and concludes that the other solutions are much more 
realistic. Additionally, the article notes that it is unlikely to see bad science completely 
eliminated from entertainment media. However, consultation and cooperation between scientists 
and the media would likely yield to better results for both groups (Greenbaum, 2009). 
 The most relevant portion of Greenbaum’s study pertains to the comments made about 
internet bloggers. Bloggers can produce articles and theories on a much faster timeline than a 
scientific journal that would require research and peer review. As such, these websites gain 
popularity within advocacy groups and the media. To examine this, our study will examine how 
favorably the space community and the public view such blog sites and how that correlates to 
their views on other news outlets.  
On the other hand, Jackson, et al. (2013) states that many scientists have been inspired by 
science fiction. In her thesis, Jackson, et al. seeks to discover what contributed to a person’s 
interest in science, and if applicable, what contributed to their interest in space studies. To gather 
her data, the author conducted a survey that was comprised of both free-response and multiple-
choice answers. The survey also included a 12-question quiz to measure one’s scientific literacy. 
For the subset of scientists, the top five free response factors were: classes and teachers, 
curiosity, personal experiences, entertainment media, family and friends. For the space subset the 
top five were: entertainments media, curiosity, classes and teachers, early space program or 
Shuttle, personal experiences. Finally, for non-scientists, the factors were: family and friends, 
personal experiences, classes and teachers, desire to help, and books. For the multiple-choice 




of 1-6 (1 being very influential, 6 being discouraging): family/friends, books, TV/movies, 
classes/teachers, games, museums, personal experiences, the news, websites or online videos, 
and other, the results of which are in Table 1. Interestingly, despite having some of the same 
factors listed, each group swapped the order of the free-response answers when presented with 




the ranking options. Another interesting highlight is that the space subset ranks two forms of 
media entertainment, books and TV/Movies, has their top two influences (Jackson, et al., 2013). 
From this point, the survey delves more into the specific shows and movies that were 
influences for the respondents. The next portion allowed users to freely input the shows and 
movies that influenced their career choice. While the non-scientist group had a wide variety of 
responses for their individual career fields, but their answers did typically relate to their field 
(Jackson, et al., 2013). For instance, one respondent in the field of aviation replied that Top Gun 
was their most influential show. The scientists and space groups tended to have more overlap 
with their peers. For scientists, the top five responses were: Star Trek, Bill Nye, Star Wars, 
Discovery Channel, and a tie between Stargate and Contact. For space the responses were: Star 
Trek, a tie between Star Wars and Contact, Stargate and a tie between Cosmos, Apollo 13 and 
October Sky. Not surprisingly, all of the top five answers for space careers were related to space 
shows and films (Jackson, et al., 2013).  
The next portion compared the groups based on the science literacy score. As expected, 
most scientists scored higher than the non-science fields. Additionally, the space subset scored 
higher than the general science body and males tended to score better than females. The 
respondents were also asked how often they watched a 27 different science based shows. The 
literacy scores of people were than linked to the various shows that the respondents watched. The 
following shows had over 50% of their respective audiences get 100% on their literacy test: Mr. 
Wizard, House, other medical shows, Cosmos, NOVA, The World of Jacques Cousteau, Dr. 
Who, The X-Files, Star Trek, Battlestar Galactica, Firefly, The Twilight Zone, other Sci-Fi 
shows and MythBusters. The top five shows among the total sample were: a tie between The Big 




scientists it was: a tie between the Big Bang Theory and MythBusters, The Magic School Bus, 
and a tie between Star Trek and other crime shows. For space careers the answers were: Star 
Trek (76%, the highest response of the whole study), The Big Bang Theory, other crime shows, 
other Sci-Fi shows and a tie between MythBusters and Firefly. Finally, for non-science careers 
the answers were: other crime shows, The Big Bang Theory, a tie between House and other 
medical shows, and the Magic School Bus (Jackson, et al., 2013).  
The biggest takeaway from this survey seems to be that entertainment media can inspire 
people to pursue science fields. However, the specific show does not seem to have a great impact 
on one’s scientific literacy. Conversely, the specific interest in space related shows does seem to 
have a strong correlation with those in space career field (Jackson, et al., 2013). It would seem 
based on her thesis, that those in space-related fields were more inspired by entertainment media 
than those in other fields but it is unclear as to why that is. As it is clear that outside factors can 
influence one’s decisions, it will be important to have a good base of background questions for 
examination in our upcoming study. Additionally, survey participants who watched science 
fiction tended to have higher scientific literacy scores than those who did not watch science 
fiction. People who watched documentaries, specifically Cosmos and NOVA, did better as well. 
This is in contrast to the findings of Greenbaum (2009). However, Jackson, et al. did not run a 
statistical analysis on these figures so it is possible that her findings were statistically 
insignificant. It is also possible that it come down to the difference in genres or sub-genres, or 
even the specific shows that the two authors examined.  
 Science fiction seems to be a double edged sword. On one hand, it inspires future 
scientists and pushes technology and science forward. Additionally, some films and educational 




However, it can also raise the bar in the mind of the public. It can be hard for the general public 
to understand the scientific method and uncertainty when the films and books they love present 
perfect science with infallible theories. This could potentially create a bias against science as 
members of the general public may expect a higher bar of certainty and a faster rate of new 
discoveries then what is realistic (Greenbaum, 2009). While our study did not specifically 
examine these questions, it useful to examine these sources as they could explain discrepancies 
in our survey participants trust in science media. 
Politics and Science News 
 The perception of mainstream media is well advertised in today’s world. However, it is 
arguable that science news has its own internal biases as well (Stenhouse, et al. 2014, Stenhouse, 
et al. 2017). While there was no evidence that bias existed within the space community, several 
career fields, or at least a few specific topics, have become very polarized issues that gained 
visibility through numerous media sources. How do these issues become polarized though? 
Different researchers have come to different conclusions on this topic. Some believe that the 
issues are controlled too tightly by major publishers or other corporations (Gorman and Gorman, 
2017). Others believe that is relates to the media’s preference to present a balanced story. In still 
other circumstances, science can be taken out of context in order to fit a political narrative 
(Schmidt, 2009). To fully understand what is happening, and if it is impacting the space 
community, we must review all of these theories and their supporting studies.  
 What happens when studies are taken out of context? Conceptually this can happen when 
people outside the respective field do no fully understand the results of a study. One such 
example is explained by Charles Schmidt when he describes a study reported in Nature 




and greenhouse gases (Schmidt, 2009). The lead author of the Nature study, Mojib Latif, was 
later caught off guard when he heard his study being reported on the mainstream news as 
evidence that climate change was a hoax. At no point did he or his colleagues make this 
argument in their study, yet journalists either misinterpreted the data, or intentionally twisted it, 
to create a news story. According to Schmidt, this case is not isolated and has become more of a 
problem in recent years. While little can be done about intentional misrepresentation, he argues 
that the best way to avoid accidental media mishaps, is to write findings in a clear matter that 
layman can understand. Alternatively, an author can reach out to the media and explain their 
findings before some advocacy group or journalist misinterprets the data.  
 In another article, Vaccine Weekly reviewed a political science study that was conducted 
out of Ohio State University. The authors, Nisbet, et al. (2015), conducted a study where the 
participants were asked to review a new science education website. In reality, the study was to 
see whether liberally or conservatively minded people were more biased on scientific topics. 
After answering some background questions, the participants were then asked to review a 
randomly selected topic and were then asked four true or false questions about that topic. Then 
the respondents were asked to review an article and rate how they felt about that article being 
included on the educational website. Their data revealed that member of both parties were 
resistant to accepting scientific evidence that opposed their personal viewpoints. Specifically, 
conservatives resisted evidence in favor of evolution and climate change, whereas liberals 
disliked evidence in favor of oil fracking and nuclear power. Both sides were generally neutral 
when asked to review the last two topics of astronomy and geology. Of note, the conservative 




could be a result of those topics being more prevalent in the media at that time (Nisbet, et al., 
2015).  
 Notably, this study done by Nisbet et al., supports the theory of confirmation bias, which 
is when people support information that justifies their individual beliefs, and will generally 
oppose scientific evidence that opposes their beliefs. However, it is noteworthy to note that both 
sides of the political spectrum seem to be influenced by this tendency. Additionally, it is 
promising to me that astronomy was viewed as a neutral topic by the respondents.  
 Which begs the question; why were astronomy and geology not viewed as partisan by 
either group? While focused on the historical aspects, the book Spaceflight and the Myth of 
Presidential Leadership by Rodger D. Launius and Howard E. McCurdy (1997) may shed some 
light on the issue of political involvement in space fields. This book presents insight into the 
decisions various presidents, from Eisenhower to George H.W. Bush, have made since the 
beginning of the space era. All of these presidents had to deal with Cold War issues of their time 
and space assets were a critical aspect of each president’s tenure. More importantly though, each 
president had to deal with varying public opinion on space funding.  
 As the first president of the Space Era, Eisenhower had a large role to play in establishing 
the foundation of the nation’s new space program. As a staunch fiscal conservative, Eisenhower 
only envisioned a modest program that was focused on applications rather than prestige alone. 
This was true even after the launch of Sputnik which led the public to believe that there was a 
large “Missile Gap” between the United States and the Soviets. The U-2 program afforded 
Eisenhower the knowledge that the Missile Gap was non-existent. However, he could not admit 
this knowledge without revealing the program that he knew violated international law. 




that demanded the United States challenge the Soviets. Kennedy and Johnson would take 
advantage of this outcry and ultimately win the following election (Launius and McCurdy, 
1997).  
 Kennedy accelerated America’s space program significantly, most notably of course was 
his effort to send an astronaut to the moon. Kennedy had several reasons for pushing this agenda 
forward. One major reason was to recover favor after the Bay of Pigs. The other was simply his 
election promise to build a competitive space program. As a senator, Johnson had been a loud 
space advocate and that did not change after he became vice president. Kennedy took advantage 
of Johnson’s experience and delegated much of the management of the space program to him. In 
terms of space policy, this made the tragic transition between Kennedy and Johnson rather 
seamless (Launius and McCurdy, 1997). 
 As president Johnson remained a large supporter of space endeavors and continued 
Kennedy’s goal of reaching the Moon. Unfortunately, his administration was also bogged down 
with many other issues. From domestic reforms like Medicare to the Vietnam War, space just 
fell to the wayside. Correspondingly, funding for future missions were not as high as Johnson 
had wanted. Despite this, much of the nation’s accomplishments during the Apollo missions 
were in large part thanks to his efforts as both vice president and president (Launius and 
McCurdy, 1997).  
 Since the Apollo missions, the American space program became a shadow of what it 
once was during the Apollo missions. This was largely due to a lack of agreement between 
Congress, the presidents and scientists as to what the National Aeronautical and Space 
Administration (NASA) should focus their efforts and funding on. However, several prominent 




Space Station did become icons of NASA’s history. Yet, it is clear is that since the Apollo 
missions, the nation has lost its desire to heavily endorse space activities. This lack of 
enthusiasm could be why we do not see much cooperation between Congress and the various 
presidents as the elected officials have no clear mandate to follow. Thus, many policies that have 
been initiated were likely done so to either benefit local districts, or in a trial and error 
mannerism to test the popularity of the policies (Launius and McCurdy, 1997).  
 In short, this relates to our study as Launius and McCurdy (1997) indicate that space has 
not been polarized issue since the Johnson Administration. As such, there may not be a bias, 
perceived or otherwise, that has yet encroached the related career fields or their publications. Our 
survey will hopefully reveal whether or not this is true.  
 Unlike space fields, meteorology is a field that has become polarized in recent years, 
specifically over the issue of global climate change. As this was happening a study was issued 
throughout the American Meteorological Society to further investigate the opinions the members 
of the American Meteorological Society had on human-made climate change (Stenhouse, et al., 
2014).  One of the hypotheses was that political ideology would be correlated to how strongly 
one supported climate change. Another hypothesis was that members who perceived conflict 
within the organization would be more likely to oppose climate change. Both of these were 
confirmed but the latter was the weakest indicator of all tested hypotheses. However, the study 
did highlight that a sizable portion of the sample avoided public opposition to the theory in order 
to avoid confrontation with their peers. This view was most prevalent amongst broadcast 
meteorologists. This indicated that these participants may not have felt that they could have an 




 The first hypothesis lends support to previous studies on the existence of confirmation 
bias. While did Stenhouse et al. (2014) study did not test for bias, they did believe, based on their 
research, respondents will be more likely to approve of authors that support their beliefs. While 
not closely examined by Stenhouse et al. (2014), this is likely a result of cognitive dissonance 
(Gorman and Gorman, 2017). As for the second hypothesis in Stenhouse et al. (2014), I do not 
expect to find any such controversy within our career field or publications because there have 
previously been no indications of a similar controversy existing. However, it will be important to 
ensure the respondents that their identities will be protected in order to ensure that they are freely 
able to express any biases they have observed.  
As a follow on to their previous study, Stenhouse et al. (2017) also asked respondents 
additional questions whether they perceived there to be a conflict within the American 
Meteorological Society about the issue of climate change. In total 32.9% of the original poll 
perceived there to be a conflict within the group. Of those, the majority believed that the conflict 
was good (~37%) and that conflict actually improved research (~40%). Additionally, 29% 
believed that the other “sides” views were not based on science but rather on other factors, to 
include politics. Some members (15.2% of total sample) indicated that they were reluctant to 
discuss the matter, mostly to avoid heated discussion but some indicated that they were worried 
that their views could impact their careers (~11.5% of subsample). This survey highlights that 
while the political debate in the public sphere can be heated, the many within the career field are 
still willing to have an open dialogue on controversial topics. Studies and articles from other 
career fields, such as biomedical and psychology (Roona, 2008), show similar trends as well 




An internal debate or discussion is one thing, but what happens when activists work 
against scientific consensus? This question is examined by Hayes, et al., (2002). The authors 
were specifically examining how the public responds when advocates and scientists provide 
contradicting viewpoints on the controversial topic of food irradiation. In the study all 
participants were given a neutral description of food irradiation and then polled the sample 
groups on how safe they felt irradiated pork was. Later in the study, the groups were given either 
a positive, negative or both descriptions of food irradiation. In the study, the positive description 
was cited as being from a scientific body and the negative description was cited from an 
advocacy group. In both groups that received the negative description, the groups collectively 
rated the irradiated pork less safe than they had before they received the negative description. 
From these data, the authors concluded that while positive information is beneficial, the negative 
viewpoint of advocates were more influential than the views of the scientists. This viewpoint is 
supported by others, such as Gorman and Gorman (2017) and Jackson (2011).  
 Peters (2013) wondered why scientists seem to have trouble communicating their 
positions to laymen. His study revisited the relationship between science and the media. In 1997, 
it was found that scientists typically believed there to be a gap or fence between themselves and 
the media, largely due to communication breakdowns between scientists and journalist. This was 
often caused by scientists using terms and explanations that were too complex for the journalist 
to use. Peters conducted a poll across several career fields and five nations to see whether this 
was still the case, although the focus of the survey was on biomedical fields. The results 
indicated that the relationship between the two bodies is much closer now and the 
communication barrier no longer seems to exist. In addition, it also showed that while more than 




important for disseminating knowledge, 71%-83% of the scientists polled believed that 
discussing unpublished research with the media could actually hinder the progress of the 
research. This belief stems from the Ingelfinger Rule, which states “acceptance of a publication 
by a scientific journal [is] threatened if the research results have already been reported in the 
mass media.” The rule was named after Franz J Ingelfinger, who was the editor of the New 
England Journal of Medicine who enforced the rule starting in 1969. He believed that the policy 
would discourage scientists from releasing data to the media before a peer review process had 
been completed (Kiernan, 1997). Interestingly, the survey indicated that this trend held true 
across all age groups, indicating that this rule has persisted since its inception and could be 
maintained for years to come. With this in mind, it is possible that the only barrier is one that is 
self-imposed and that the scientific community will have to decide if they want to change this 
policy or not (Peters, 2013).  
 While the Peters (2013) study is not directly related to our material, it is significant to 
examine in what career fields this rule, or similar rules, exists and whether such a rule helps or 
hurts their message. In today’s world, many media outlets rush to break a story first, with or 
without all of the facts. It stands to reason that this pace may have led to the rise of advocacy 
groups who are willing to speak on topics on short notice, even if they are ill-informed on them 
(Kohl et al, 2012). With that in mind, is it better to endure ill-informed but well-meaning 
advocacy groups speak to the media well ahead the publication of relevant studies, or is it better 
to speak to the media sooner, even if it means a retraction and update later (Peters, 2013)? It is 
also conceivable, that the general public may not make a clear distinction between scientists and 




have led to more controversy and mistrust. While not readily apparent now, it is possible that 
such controversy may influence our study, which is why this information is included now. 
What causes this mistrust of scientists in the general public? Roona (2008) believes that it 
may be publication bias that is eroding scientific confidence, although in this case he specifically 
focuses on drug abuse counseling. The factors he has personally faced have been threat of 
lawsuit, politicians rewording scientific letters, and most notably, the lack of publishing studies 
that reject or fail the hypothesis. While some may view the last item as failed experiments, they 
are important to every field of science so that others can know what hypothesis do not work and 
focus their energies on finding new hypothesis to further their respective fields.  
It is unclear whether publication bias will play a role in our survey. However, the survey 
itself does not ask any specific questions about publication bias. Thus, publication bias is 
unlikely to have a major influence unless a participant has had a firsthand experience with 
publication bias with a particular source. In that case, it is possible that the participant may view 
that particular source to be biased in some manner. However, that is not inherently bad. The 
survey does not define bias for the users, instead it relies on the participants to use their own 
understanding of the word to apply that. Therefore, if a participant has experienced publication 
bias, it would be acceptable for them to use that experience when selecting their answers. 
 Despite efforts to remain true to the scientific method, it would seem that science and 
politics have intertwined on at least a few issues. It can happen in several ways. Perhaps a 
researcher falls into the trap of confirmation bias, or perhaps a publisher chooses to publish only 
specific viewpoints. It is also possible for science to be taken out of context for political gain. 
While no one person, publisher or party is to blame, it is something we should be aware of and 




show that the field has remained science focused and has not been drawn too deeply into partisan 
debates. 
Why Bias Exists 
 While some authors examine whether bias exists, and what types exists, still others go 
another way. Why does bias even exists if the first place? If bias is as rampant as Goldberg 
exists, then what is the motive for it? Is it about influencing the masses to a particular cause or is 
it for financial gain? Alternatively, is it a psychological occurrence and humans are just 
preconditioned to see perceive the other side as being biased against themselves (Kaufman and 
Kaufman, 2018)?  
 Xiang and Savary (2007) examine one possible motive for mainstream media bias. In 
their study, these authors seek to discover the effect that conscientious readers have on a medium 
that is mixed with biased consumers. In their literature review, they cover mixed reviews as to 
whether the media is liberally or conservatively biased, or whether it is really a matter of 
perception. To test these theories, they set up a computer model with two news outlets and 
assumed each was equally biased in the opposite direction. The mathematical model was 
designed to discover what scenarios generated the most readers for the respective papers. In 
monopolistic situations, a news company can put minimal effort into being a balanced source 
and please most of their clients. However, when there are two news agencies, each network must 
commit more resources to deliver higher quality news than their opponent. Alternatively, it is 
much cheaper to put minimal effort into developing slanted news. In this scenario, each agency 
will easily gain the support of their respective base. Additionally, and perhaps unexpectedly, 
conscientious readers will read from both sources in order to gain a more complete picture, thus 




 This article highlights the theory that bias exists in the mainstream media as a means to 
generate higher profits. Xiang and Savary (2007) do acknowledge that there are some limitations 
to their model, most notably is the assumption of only two news outlets. While the intent was to 
explain bias in the mainstream media, their results may indirectly explain we did not discover 
any literature that indicated bias within space related fields. Until recently, most space 
exploration was done by governments. While there is a certain amount of profit in such work, 
public support for space exploration has been inconsistent at best and as such, politicians have 
typically ignored it (Launius and McCurdy, 1997). Without polarization of the issue, there has 
been no need for news agencies to slant their material in order to increase profits because there 
simply has not been enough interest (Hayes, et al. 2002, Xiang and Savary, 2007). This is likely 
exasperated by the fact that science news receives little mainstream news coverage in the first 
place (Verhoeven, 2010). Similarly, the focus of academic journals is typically on the 
advancement of their respective science fields and not on profits, thus it is less likely for such 
journals to slant material, although not unheard of (Roona, 2008, Stenhouse, 2014, Stenhouse, 
2017).  
 Baron (2006) did a similar study to Xiang and Savary (2007) that also used a model to 
quantify the profit potential of bias. Additionally, he examined why journalists may write biased 
stories. His reasons included that the journalists may let their personal beliefs influence their 
writing, or perhaps that certain stories or viewpoints were more likely to be viewed favorably by 
their publisher. He also noted, that bias can occur when an unqualified viewpoint is given 
balanced treatment. This view is also shared by Jackson (2010) and Kohl, et al. (2011). In the 
end though, Baron (2006) accounting for the journalist’s own bias had little impact on the 




bias in a monopoly environment, however, profits could be maximized in low quality, or biased, 
news agencies. This was especially true if the two agencies presented opposing biases as 
opposed to similar viewpoints.  
 Stroud, et al. (2014) add to the discussion by analyzing whether group identity can 
explain bias perception. Specifically, they wanted to see how each “in group” (liberals and 
conservatives) viewed the variability of the respective news sources. Their hypothesis was that 
each group would view their respective agencies as providing more variability. They also 
included supplementary questions to field a second study, which was to examine whether having 
familiarity with more news sources led to a wider variability score. Here their hypothesis was for 
a positive correlation between news familiarity and variability. For the first study, the 
methodology was to issue a survey that indicated how biased the participant viewed certain 
mainstreams news sources. In the second study, the participants were asked how dependent they 
were on the given news sources. They then used four statistical models to correlate the answers 
together. At the end of the study, the authors accepted both hypotheses at the conclusion of their 
study.  
Similar to our study, Stroud, et al. (2014) reviewed the impact of bias perception but did 
not actually test the news sources for bias. As with other studies, it is implied that participants 
seek confirmation of their own views. However, the Stroud, et al., survey is unique because it 
also tests for variance. Essentially, it shows that each side believes their respective news sources 
offer a wider range of opinions than that of their opposition. While not specifically tested, it 
would be possible to use the data set from our study to examine this question as well.  Doing so 
could discover something similar if the differences between answers from the space community 




meant to explore the impacts of bias within the space community, this type of in depth analysis 
was not done.  
Many researchers have examined whether bias exists within different fields. Whether this 
is done for introspection, or to disprove various theories of bias depends on the author. For 
instance, other studies in this review take an introspective review on potential bias within the 
fields of journalism, medicine, and meteorology.  However, Gorman and Gorman (2017) take a 
different approach to the issue in their book Denying to the Grave. Rather than studying whether 
bias exists, the authors investigate the psychological reasons why many people readily accept 
theories that are scientifically unsound, e.g., why people accept and promote conspiracy theories, 
rather than scientific consensus. The conclusion also developed some courses of action to 
improve the relationship between scientific publications and the general public. While media 
bias is not addressed in this book, the psychology addressed in it is important and relevant. 
Logically, if media bias does exist, then why do people reject it? Conversely, if it does not exist, 
then why do people support the claims that it does? Gorman and Gorman indirectly answer these 
questions and proposes solutions to improving scientific communication with the general public.  
Gorman and Gorman (2017) theorize that conspiracy theories, charismatic leaders (who 
may have an advanced degree but in wrong field), confirmation bias and ignorance/fear lead to 
causality, avoidance of complexity (layman’s terms) and a poor understanding of risk and 
probability. They propose several solutions to the psychological complexity of science denial 
such as creating scientific first responders, opposing the “fair balance” approach prevalent in 
mainstream media, and teaching the difference between practical significance versus statistical 




 Promoting scientific “first responders,” is a bit at odds with Peters (2013) in that 
scientists do not always communicate in easily understood terms. Additionally, Greenbaum 
(2009) also points out that scientists can be mistrusted because movies can portray scientific 
minority/outsiders to be correct. However, despite this, Gorman and Gorman (2017) believe that 
have these first responders could be key to downplaying the importance of scientifically unsound 
activists or bloggers that get media attention as a result of the fair balanced media approach.  
 In everyday interactions, it is often permissible to use emotional arguments as doing so is 
an important part of being human. Arguing against it can make one sound condescending, 
heartless and is not usually effective (Gorman and Gorman, 2017). However, you need to 
balance emotions with facts. The authors present their Gorman-Gorman Method to do so 
effective which includes 7 Guiding Principles and 6 Solutions 1-6. These principles and solutions 
may not be directly tied to our study, but they are useful to science overall. Additionally, these 
principles and solutions may be very useful if our study discovers that the space community or 
the general public believe our publications are biased.  Here we will briefly summarize the model 
described in Gorman-Gorman (2017): 
 Guiding Principle 1: It is not simply uneducated people who make irrational health 
decisions 
  It is an oversimplification to say that only uneducated people make healthcare 
mistakes. Several key proponents of the disproved autism-vaccine link hold doctorate degrees. 
While this may be the case for some who subscribe to non-scientific theories, it certainly does 
not apply to everyone (Gorman-Gorman, 2017). While none of our previous studies questioned 




Gorman and Gorman (2017) indicate that doing so makes the speaker or author appear 
condescending.  
 GP2: It is not about a simple “lack of information:” 
  The consensus theories are typically well supported within their respective fields 
and the information is readily available (Gorman-Gorman, 2017). As indicated by Verhoeven 
(2010), the problem with science communication is not that the information does not exist. 
Rather, it is that the information is not easily or quickly disseminated into the general public. 
 GP3: Empathy and evolutionary benefits may sometimes be at odds with rational 
thinking 
  Most humans have a strong desire to belong to a group. Charismatic leaders often 
take advantage of this as they lead their supporters against their opponents, often large 
corporations. Humans also often want to believe personal stories over hard statistics. This 
empathy can lead well-meaning people to misjudge scientific theories and fact (Gorman and 
Gorman 2017). Here there is not a clear connection to our study. However, Launius and 
McCurdy (1997) do make a case that deaths in the Apollo 1 and Challenger tragedies led many 
Americans to question whether the technological gains make in the continued exploration of 
space was worth the cost of human life, let alone the financial cost. 
 GP4: Hypothesis testing lends itself to an inability to profess absolute certainty, and 
people are uncomfortable with this. 
  Scientists will rarely, if ever, speak or write in absolute certainties. Rather, they 




or supports their hypothesis. Scientists are also quick to point out what further research is needed 
for their hypothesis. While these statements follow the scientific method and promote progress 
within the scientific field, the general public generally like to be told that something is assured or 
certain. Put simply, they want to know that X causes Y (Gorman-Gorman, 2017). This is 
supported by Greenbaum (2009) as leaders of advocacy groups are typically quick to make 
causation statements (Gorman and Gorman, 2017).  
 GP5: People respond more to emotion than statistics, but charismatic leaders use emotion 
and scientists use statistics 
  As GP3 alluded too, humans are often very empathetic and emotional. While this 
is good for society as a whole, charismatic leaders can take advantage of this human trait. 
Scientists on the other hand tend to use facts and statistics, which may be confusing to people 
who do not know how to properly interpret this information. In short, scientists are fighting a 
battle with weaker ammunition than their opponents (Gorman-Gorman, 2017). In essence, while 
there is a need to communicate science and statistics in a clear and concise manner (Huck, 2012), 
there is also wisdom for adding additional discussion in layman’s terms to make discoveries 
clear to the general public as well (Schmidt, 2009).  
 GP6: People have trouble changing their minds 
  This principle relies heavily on the concept of cognitive dissonance, which is an 
experience where humans are confronted with information that is contrary to what they already 
believe or have experienced. The human brain is designed to think that past lessons and 
experiences will provide the necessary course of actions to keep one’s self safe. Thus, when 




with fear or anger as the natural reaction is to think the new course is more dangerous than the 
one they already know. That does not mean people cannot change their minds or that opinions do 
not evolve over time, but it often requires significant evidence or experiences to change the mind 
of someone who holds a strong belief (Gorman-Gorman, 2017).  This principle explains why 
readers, even scientists within their respective fields like we saw in Stenhouse et al (2104) and 
Stenhouse et al. (2017), can have trouble believing an author or study that disagrees with their 
preconceived beliefs.  
 GP7: People have trouble understanding probability and risk 
  Humans often will focus on the severity of an outcome rather than the likelihood 
of the outcome. The example the authors use is a scenario where someone has a 1% chance of 
getting a sinus infection or a 1% chance of getting cancer. Both of the negative outcomes are 
very unlikely, but the authors believe that people are more likely to change their lifestyle 
choices, or perhaps even take elective procedures, to avoid the cancer, but the same individual 
would probably not do anything different to avoid the 1% chance of a sinus infection. Thus, if a 
parent is told there is a 0.001% chance that a vaccine may cause their child to have a seizure, 
they may choose to avoid that risk (Gorman-Gorman, 2017). As alluded to in previous guiding 
principles, the general public typically has trouble understanding statistics and scientific jargon. 
Huck (2012) promotes education of statistics as a way to solve this problem and improve 
scientific literacy. 





  The Gorman’s believe that scientists need to be more active on internet blogs and 
social media websites in order to compete with the vast quantity of data. While peer reviewed 
studies certainly need to happen, they do not necessarily have to be done completed in order to 
refute popular anti-science beliefs. A simple social media or blog post could quickly explain all 
of the evidence that currently exists that supports the current scientific census. In fact, this 
concept is practiced and promoted by Pavlov et al. (2013) 
 S2: Members of the media need to be better trained to understand what a valid scientific 
debate is and what it is not 
  While scientists certainly have no authority to require this, seminars and 
conferences could be held for journalists that explain current scientific theories. A key focus of 
this would be to explain which controversial theories are valid and which are not. Another focus 
would be to help journalists understand the scientific method better (Gorman and Gorman, 
2017). A similar strategy was proposed by Greenbaum (2009) who believe scientific 
communities should issue guidelines for entertainment media to follow when creating films and 
television shows.  
  S3: Scientists must be more sensitive to difficulties in communication causality, people’s 
discomfort with uncertainty, and their own weaknesses 
  There is no disputing that scientists need to respect statistical methods and values, 
they need to improve how they communicate their results and certainty to the general public. The 
authors suggest that PhD and/or MS programs should include a journalism course that address 
how to express scientific ideas to the general public as a part of their curriculum (Gorman-




clear manner to the general public. Such an approach is also promoted by Greenbaum (2007) and 
Peters (2013).  
 S4: We need better childhood education about statistics and probability, in depth 
understanding of the scientific method, places of error in science, development of critical 
thinking skills, and techniques to understand what’s good evidence. 
  This solution is easy to comprehend, but difficult to pursue within the United 
States. While scientific organizations and groups can certainly encourage school to include 
statistical classes as part of their curriculum, it will ultimately be up to local legislatures and 
school districts to accept these recommendations (Gorman and Gorman, 2017). This solution is 
also advocated by others, such as Huck (2012).  
 S5: We need healthcare professionals who can engage in motivational interviewing with 
people who have incorrect medical beliefs 
  Motivational interviewing is a method of persuasion that focuses on learning what 
the other person values and tying that into the discussion to convince the other person to adopt a 
new belief or lifestyle (Gorman and Gorman, 2017). Here there is not a clear connection to our 
study as we do not focus on medical fields, but it may be of some use to those in the space 
community that study human biology or survival in space or on extraterrestrial bodies.  
 S6: We all must examine our tendency to think uncritically and to place emotion over 
reason 
Most scientists are trained to focus on facts and not emotions. While this is good 




(2017) believe that scientists need to use their emotions more in order to understand where the 
other side is coming from. By doing so, they should be able to better identify convincing 
arguments that support their respective scientific causes.  
In the end, whether or not bias exists does not matter in the context of these studies, nor 
even ours. While that greater question is important on a larger scale, what matters to us is that the 
perception of bias does exist, and that perception can have negative or positive effects. It is our 
opinion that by understanding these effects and the motives that drive them, the space 
community can work to avoid conflict in order to focus on more pressing issues. The Gorman-
Gorman Method (2017) is especially useful to identify potential conflicts or bias, as well as 
present solutions to resolve these issues if they are discovered.  
Communication Methods 
 There are a number of ways to disseminate news in the 21st Century. Of course, printed 
sources come to mind and are still prevalent, but we have also seen the rise or online resources. 
Every major news outlet has a corresponding website now, and some have even foregone their 
printed version and moved entirely online. Along with these publishers, we also have a variety of 
blog sites, YouTube channels, social media, and advocacy sites. Which of these many options is 
the best way to share scientific and space news? Also, what is the best formatting and style to 
disseminate news to prevent bias perception?  
 Some research has been done to focus on how best to publish data. Science communities 
typically support their respective publications, and others may support generic science 




publications require subscription fees and mainstream media can misconstrue the data, if they 
cover the stories at all. 
With regard to the issue communication, Hong (2013) examines two important questions. 
One, what impact does social media have on governmental trust and secondly, how important is 
the layout and ease of access of government websites? In Hong’s study, the sample was divided 
into non-internet users, internet users with no government experience, internet users with 
unsuccessful government experience, and internet users with successful government experience. 
These respondents were placed into these groups based on how often they used government sites, 
and whether they were able to achieve none, some, most or all of their goal or goals on the 
government site. The respondents were also asked how much they trusted their local, state and 
federal government. The results showed that successful government site users trusted all three 
levels of government more than the other three groups. Conversely, unsuccessful government 
site users trusted the federal government less than any other group, but there was no statistical 
difference in their trust of the other levels of government. As for social media, people who 
engaged with government social media accounts showed higher levels of trust in their local and 
state level of governments but there was little difference in how much they trusted their federal 
government. In general, this study shows that positive interactions with government sites and 
social media leads to better relationships. Hong (2013) believes that this means that governments 
would be wise to not only have websites and social media accounts, but the sites should be user 
friendly and governments should reply to their social media accounts.  
At face value, this may not seem entirely relevant to our study. However, if one digs 
deeper we can see that there may be value added in having a social media presence (Pavlov et al. 




published, but it also builds a bond with the social media user. Additionally, there is something 
to be said for the ease of access. Generally speaking, major newspapers and advocacy groups or 
blogs have easy to use websites, many of which offer free content, all of which is presented in 
common language that most people can understand. Science journals on the other hand often 
require the background knowledge to interpret the information correctly (Gorman and Gorman, 
2017). Essentially, Hong (2013) shows that familiarity and ease lead to increased trust. On that 
note, it is possible that our study will reveal that the general public may distrust our publications 
more than mainstream media sources due to their unfamiliarity with scientific sources as well as 
an unfamiliarity with the authors and publishers.  
Gerhards and Schäfer (2010) found something similar in their study as well. They were 
examining whether print or internet media promotes free speech better. In this matter, their 
results did not reveal any significant differences, rather their study highlighted that both media 
sources typically focused on current hot topics and events. Gerhards and Schäfer (2010) also 
found that websites offer a greater capability for forums and blogs, which builds more trust but 
that the reader has to know where to find these features on a given website for that bond to take 
place, a finding that was later supported by Hong (2013).  
Similar to Hong (2013) and Gerhards and Schäfer (2010), Pavlov et al. (2013) also 
examined the effect of having easily accessible websites, specifically social media accounts and 
success that the Ocean Sea Ice section of the Norwegian Polar Institute (@OceanSeaIceNPI) 
used to promote their cause and study. Throughout a three year polar experiment, this group of 
researchers created social media accounts on Twitter, Instagram and Facebook. Using these three 
accounts, the researchers came up with several social media experiments to determine which 




 Some highlights of their research are that different types of posts did better on the 
different platforms. Specifically, posts related to field work and studies did best on Instagram, 
pictures of researchers did best on Facebook, and posts about meetings and publications did best 
on Twitter (Pavlov et al., 2013). Another interesting trend was that the group gained 
approximately 7500 cumulative followers over the course of 3 years with relatively minimal 
effort. The group dedicated approximately 1.5 hours on a weekly post for the accounts and spent 
$60 on a one-time Facebook advertisement experiment. These efforts had made them the most 
popular Earth Sciences social media group that is managed by scientists without the aid of any 
communication specialists. It is also important to acknowledge the impact of the social media 
accounts on the group members’ publications. Over the course of the experiment, the group 
members of wrote 15 articles for the Journal of Geophysical Research. Three of those articles 
were shared on the @OceanSeaIceNPI Facebook and Twitter accounts. According to Altmetric, 
a service that tracks the number of times an article is mentioned on social media or in the news, 
the 3 articles that were shared received an average score of 24.3 references, compared to 2.1 for 
the 12 articles that were not shared on social media.  
 This research shows that one does not necessarily need to maintain a blog site to share 
information with the public. A simple social media account can drastically increase the 
popularity of a research group by simply sharing pictures or researchers, experiments and sharing 
publications with a very little effort. As of this writing, the University of North Dakota Space 
Studies department has a Facebook and Twitter account with approximately 1100 and 100 
followers respectively. The Facebook account seems to make several posts per weeks about their 
students and faculty, but the Twitter account has not posted anything since December of 2011. 




has a respectable following on Facebook page and routinely shows news related to the school’s 
students, faculty and alumni.  
 Pavlov et al. (2013) has a strong connection to the survey we are conducting. As part of 
the background data we are collecting, we will try to determine what news sources different 
communities (space community, science, enthusiasts, general public) use. Hopefully, these data 
can then be used to ensure that publications and news articles reach their desired audiences. If it 
is determined that social media sites are popular venues for space news, then perhaps the 
department, or even the community as a whole, can make a bigger effort to improve their social 
media footprint in order to quickly disseminate news and discoveries. This would also be true if 
social media sites were found to more trustworthy than other news sources.  
 Crow (2010) takes a different approach in disseminating news. Rather than using social 
media, she focused on who was more influential in promoting new local environmental policies: 
experts or ordinary citizens. The author examined 12 communities that were exploring the issue 
of recreational water rights. The results indicated that experts, especially attorneys, were more 
influential in promoting the new policies than ordinary citizens. However, it was still important 
in most communities for the citizens to be involved in the process in order to gain the attention of 
many of the experts. Additionally, the study found that 10 out of 12 of the local news stations 
only covered the issue after a decision had already been made by local officials. Additionally, the 
two communities that had prior coverage received less favorable coverage than those that 
received later media coverage. 
 In Crow’s (2010) study, we find the opposite trend of several earlier articles. That is, here 
it seems that expert testimony is considered more valuable than that of passionate citizens. This 




journalists, which is a different result than what we saw in the earlier Vaccine Weekly article. The 
difference could be in the topic being reviewed, or it could be in the presentation of the views. 
The difference may also be the presenter’s personal field of expertise. Based on Peters’ (2013) 
study, one could speculate that a lawyer could be more experienced than most scientists at 
speaking in layman’s terms than the average scientists as well as in speaking in a persuasive 
manner. In either case, hopefully our study will reveal how influential the space community is. 
If it is true that laymen are better at raising issues than experts, then perhaps there should 
be a goal of fostering close relationships with journalists in order to convince them to grant more 
coverage to scientific topics. In one study, six European news programs were analyzed to see 
how much of their coverage was dedicated to scientific topics (Verhoeven, 2010). The results 
showed that while most Europeans believed the science was important, it was only marginally 
covered. Additionally, reporters typically did most, if not all, of the talking as the actual 
scientists were rarely given time to speak about their research. When the scientists were 
included, they received an average of 18 seconds of speaking time. Further research could be 
done on why there is a disconnect between the degree that Europeans support science and the 
amount of media attention it actually gets.  
Regardless as to who says it or how a story is perceived, there is another question that 
needs to be asked: what makes an article or statement appear biased? That question is the essence 
of what a study done by Cramer and Eisenhart (2014) aimed to find out. Their goal was to 
identify what types of words and statements made a reader view an article as objective or biased. 
They asked students from upper-level English classes to participate in this two-phase study. In 
the first phase, the students were to extract one objective sentence and one biased sentence from 




students were assigned to read two articles then graded the objectivity/bias of each article. 
Students were also allowed to highlight portions of these articles that they viewed to be either 
objective or biased. 
 The results of phase one indicated that the use of function words, such as “it”, “is”, and 
“that” were commonly cited as being used in bias sentences. Nouns, such as “tsunami” or 
“earthquake” on the other hand, were commonly marked as being objective. This suggests that 
the students view descriptive texts as objective than lighter, more casual texts.  
 For phase two the students responded in a uniform pattern. For instance, they identified 
every sentence with the word “but” as biased. Additionally, many readers viewed any addition or 
modifying clause to proper names as bias. In contrast, students identified descriptive or 
expository wording to be objective.  
This methodology of highlighting words or sections viewed to be biased was almost used 
in our study. While the Qualtrics software has this capability, it severely limits how long the 
article can be. Additionally, it is unclear what the space community would gain from by the 
potential responses other than validating Cramer and Eisenhart’s (2014) results. In the end it was 
decided that the perception of bias can be better gauged by simpler questions at the end of each 
article. This also has the additional benefit of being a much faster process for the participant.  
 Cramer and Eisenhart (2014) primarily focused on communication skills on how to avoid 
or detect bias. However, part of the intent of the study was to find ways to better translate the 
factual texts of science sources to a more appropriate reading forum. The students seem to prefer 
factual based reporting so perhaps the perception of bias has been the result of too much editing 




 Communication is an important and valuable skill. It is easy to understand why 
passionate leaders, advocates, attorneys, and journalists can be so affluent as it is a primary focus 
of their jobs. While scientists often write and publish, we can also use terminology and phrases 
that go over the heads of the general public, which can hinder the speaker if their goal is to share 
news with the general public (Peters, 2013, Gorman and Gorman, 2017). This problem is 
compounded by limitation that the science community, to include space, has little control over 
how much access they get to mainstream news. Even when their stories are covered, the 
journalists ultimately have the final say as to what the article says, which leaves the community 
subjected to outside biases as well (Verhoeven, 2010). The bright spot is that social media is 
available to everyone. It is a growing platform that can be used to instantly share news with the 
world and build relationships within the scientific community and with enthusiastic members of 
the general public.  
Review Summary 
 As indicated previously, the media has a large role on the development of scientific 
research (Verhoeven, 2010, Gorman and Gorman, 2017). This is true of both news sources and 
entertainment media as well (Greenbaum, 2009). However, the impact be simultaneously 
positive and negative.  
In terms of news media, scientific journals are a great way to share research within the 
science community, but they are typically overlooked by the general public. As an avenue of 
communicating new development, the mainstream media is one of the most efficient ways to 
share one’s message with the public (Verhoeven, 2010). However, some of this is hindered by 
the tendency to only discuss published research with the media. While there are many valid 




the scientific community (Peters, 2013). Additionally, scientists typically receive very little air 
time to actually discuss their results. Instead, journalists or politicians will discuss their take on 
the research and they may or may not do an accurate job of conveying the correct message 
(Verhoeven, 2010). When scientists do receive ample air time, it is often shared with advocacy 
groups, especially in the United States, who are offering contrary viewpoints that are not always 
scientifically founded (Jackson, 2010). This is an example of an influence being simultaneously 
positive and negative. On one hand, it is beneficial to promote the scientific viewpoint (Jackson, 
2013). On the other hand, there is a negative influence on allowing non-scientific advocacy 
groups to share their views, especially since research has shown that people are more likely to be 
influenced by the negative viewpoint (Kohl, et al. (2011).  
On the issue of media bias, the experts seem to be split. Some studies indicate that bias 
exists in certain fields and but not in other (Nisbet et al., 2015). Additional research indicates that 
the mainstream media is biased because each source caters to a particular audience and thus bias 
exists as a means of gaining profit (Baron, 2006, Xiang and Savary, 2007). Yet more believe that 
the research indicates people see bias in news they disagree with (Gorman and Gorman 2017). 
While the divergence in these studies is intriguing and worthy of follow-up, ultimately our study 
will avoid the issue of whether or not bias exists within the media. Rather, we will test whether 
or not the perception of bias, influences the interpretation of a news story. However, if by 
happenstance our survey results validate any of the above theories, we will be sure to include 







 In total, 212 people started the survey and 165 finished with an average time of 39.8 
minutes. The minimum time was 3.31 minutes and the maximum was 47.2 hour. This maximum 
value was an outlier that increased the mean greatly as the survey was expected to take 10-15 
minutes to complete. While we met our goal, it would have been more ideal to have had more 
respondents and a better completion rate. It is possible that several contributing factors led to a 
lower completion rate. For one, the survey had a large number of background questions, some of 
which could have been merged to simplify the survey. In addition to this, there were two articles 
each respondent had to read which may have led to some participants becoming fatigued. 
Finally, many of the respondents were sent out via email lists within academic departments at 
University of North Dakota. While this distribution method provided the most responses (78), 
the timing could have been better as the survey went out during the summer semester, meaning 
many students may not have been checking their emails.  
 The three largest age groups were 26-30 (20.61), 18-25 (18.18%) and 31-35 (12.20%). 
This bias toward the younger age groups could correspond to the high number of students or 
recent graduates, or it could correspond to the age breakdown of the author’s social media 
contacts. The next highest group 56-60, which again could equate to the school, possibly faculty, 
or the author’s social media contact (parents, aunts and uncles). In any case, the top 4 responses 
do indicate a potential sampling bias for one reason or another. The mean age group was 36-40. 
Additionally, one participant elected to skip this question, so the total response for this group 




 In terms of sex, 54.55% (90) participants were male, 43.56% (72) were female, and 
1.84% (3) elected not to respond to this question. Originally, one participant elected to answer 
“Other” and typed in “Yes please” for their answer. The participant later contacted the study to 
admit this and their answer was changed to “male.”  
 The survey group was generally well educated with all of the respondents having 
obtained at least a high school diploma (see Table 3). Additionally, 89.7% (148) had a bachelors 
degree or higher and the average respondent having a masters degree. Forty-one of the 
respondents identified as students, 80.49% (33) of which were pursuing masters degrees.  



















Prefer not to answer 1.1% 3
Total 100% 272
Table 3: What is the highest level of school 





Question 8 also asked whether respondents had any incomplete degrees that were no 
longer being pursued. Originally this question was intended to highlight advanced, but 
incomplete, education of the survey pool, but an error occurred in the survey coding and these 
data were ultimately excluded. An earlier revision of the survey included a preceding question 
that allowed participants to skip this one if the condition did not apply but it was removed to 
shorten the survey. Unfortunately, this left an error in the original published survey as early 
respondents only had the option selecting an incomplete degree or “prefer not to respond.” This 
error affected the first 40 respondents. Of which, 4 respondents typed “N/A”, “no”, or “none” 
into the text box. Once this error was identified, the last answer was changed to “N/A or prefer 
not to respond” as the software did not allow a new answer or question to be added. The 4 
identified responses were changed to this combined category. Additional members selected 
incomplete degrees but elected not to type in the text box. These choices were unaltered as it is 
not possible to determine whether the respondent intended to do so or selected that option as a 
result of the error. After the edits, participants indicated 30 incomplete degrees. This particular 
question was only used to help gauge the educational background of the survey pool and is not 
used in any other analysis going forward. So while there is uncertainty as to the validity of all of 
the answers in Question 8, this error did not influence any of the other questions and thus the 
surveys were kept in their entirety. That being said, it is highly recommended that any future 
researches discard this question in its entirety should they want to do further analysis on the 
background of this survey population.  
 The question concerning employment status allowed for multiple answers, so percentages 
were not used as a metric. For instance, someone could be working full time as a teacher, but 




categories. Most respondents (97) were working full time, with the next largest group being full 
time students (32). The smallest group was unemployed (2) and 4 people did not answer the 
question. Table 4 shows the exact breakdown of each group.   
 Fifty-two respondents (31.52%) indicated serving for the one or more branches of the 
U.S. uniformed service and 1 respondent (0.61%) indicated service in a foreign service (see 
Table 5). Of those, the vast majority, 37 (67.27%) indicated service for the Air Force (see Table 
6). This high total compared to the typical U.S. population is almost certainly the result of 
distributing the survey through personal social media accounts. The one foreign respondent did 
indicate their respective military branch but did not indicate which nation they served for. The 
group was also disproportionately made up of scientists (Table 6), with 40.61% (67) participants 
considering themselves to be scientists and another 32.73% (54) being interested in science. Of 
the scientists, 55.22% (37) were also involved in the space community. Based on degrees, the 
next highest group was meteorologists (19). The high number of meteorologists may be due to 
Answer Count
Working full time 97
Working part time 23
Unemployed 2
Retired 15
Student full time 32
Student part time 9
Prefer not to answer 4
Total 182
Table 4: What is your current 
employment status?
Answer % Count
Yes, U.S. 31.5% 52
Yes, foreign nation 0.6% 1
No 67.9% 112
Total 100% 165
Table 5: Are you currently or have you ever 
served on active, reserve or guard duty for 




the use of the Atmospheric Science Department email lists, and that the author is a meteorologist 
for the U.S. Air Force. In any case, it does represent a sampling bias within the survey results.  
A total of 75 participants (45.45%) were involved in the space community and another 27 
(16.36%) were interested in space fields (Table 8). Three members of the space community 
elected not to answer the follow-on questions “which field(s) are you involved in?” but the 
Answer % Count
Air Force 67.3% 37
Army 9.1% 5
Coast Guard 0.0% 0
Marines 3.6% 2







Public Health Service 
Commissioned Corps 1.8% 1
Other 1.8% 1
Total 100% 55





No, but I'm interested 
in science 32.7% 54
Total 100% 165
Table 7: Do you consider yourself a 
scientist?
Answer % Count









remaining 72 totaled 214 responses to the question (Table 9). Once again, it was possible for 
participants to select more than one answer to this question. This was allowed to capture that 
many people are involved in more than one aspect of the space community. For instance, it is 
conceivable that someone might be involved in Remote Sensing and Spacecraft Design, or 
Commercial Space and Extraterrestrial Bodies. Please note that these are simply two examples of 
what could have been selected, and do not necessarily relate to any actual responses. They are 
included merely to highlight why there are 214 responses to a question that only 72 participants 
answered.  
 The most prevalent groups were military space (25), astronomy (20) and human factors 
(19). There were a large amount of participants who typed a response to the other category (15), 
Answer % Count
Astronomy 9.4% 20





Human Factors 8.9% 19
Military Space 11.7% 25
Non-military 
Government Space 7.5% 16
Planetary Science 7.9% 17
Remote Sensing 7.0% 15
Solar Environment 1.9% 4
Spacecraft Design 7.0% 15
Space History 5.1% 11
Space Law 2.3% 5
Space Policy 7.0% 15
Other 7.0% 15
Prefer Not to Answer 1.4% 3
Total 100% 214





a third of which indicated involvement in education and outreach. In hindsight, this particular 
answer probably should have been included in the question as a standalone choice.  
Table 10 displays the breakdown of the races participants identified with. In terms of race 
the majority of the participants were white/Caucasian (145), with the next largest group being 
Asian (14). The next two groups, black/African American and Latino, were tied with 4 
participants each. Several members selected 2 or more races and 2 members did not respond to 
the question. This breakdown does appear to be different from the breakdown of the University 
of North Dakota population. As the author is natively from Minnesota, and his social media 
accounts were used to disseminate the survey, it is worth mentioning that these results appear to 
be different from Minnesota as well. Regardless as to the reason, the high number of Caucasians 
is another sampling bias.  
The vast majority of the participants, 85.45% (141), voted in the last election. Of the 
remaining, several participants made comments later that they were not US citizens and could 
not vote. In hindsight, this reveals one of several small flaws in this question. One, nothing in the 
Answer Count
White or Caucasian 145
Black or African 
American 2
American Indian or 
Alaska Native 4
Asian 14





Prefer not to answer 2
Table 10: Choose one or more 





question indicated which nation’s elections. Additionally, for US citizens, the timing of the 
survey release could have made the last election a primary as opposed for some participants and 
a general election for others. Ultimately the question was intended to encourage participants to 
answer the question as it related to their home nation’s general elections. However, the wording 
of the question could have led to some participants selecting “no” since this was not made clear. 
Despite this confusion, the survey participants were very active in voting as compared to normal 
US voting rates for either general or primary elections.  
Unsurprisingly, the two largest parties were Democrat (36.97%, 61) and Republican 
(20%, 33), as indicated in Table 11. Independents came in as a close third with 19.39% (32). 
Given the large number of Democrats compared to the other parties, it is reasonable to consider 
this as another potential bias within our survey population. Only 2 of the 6 members of the 
“other” group elected to type in their party with their answers being “centrist who leans left, no 
party” and “person I agree with most.” This is a little confusing as this would typically align with 
the “Independent” or “No Preference” answers. Seeing as the lead author is from Minnesota, and 
as the University is near the North Dakota-Minnesota border, there may have been some 
confusion as Minnesota does have a third party called the Independence Party and perhaps these 








No preference 12.7% 21
Total 100% 165
Table 11: Generally speaking, whick of the 




Regardless as to their reason, their answers were not altered in any way and remained in 
the “other" grouping. There may have also been confusion between “Independent” and “No 
Preference.” The intended difference between the two groups as independent was meant to 
indicate someone who votes for candidates regardless of party and no preference was meant to 
capture people who were not politically active but perhaps there was a better way to word the 
options. Other was included to try to capture any participants who voted for a third party that was 
not included amongst the original options, for which no one did. This discussion is merely 
speculation as why the participants chose their respective answers as was their right. This 
discussion is merely highlighting that a slight wording change may be wise should one want to 
repeat this thesis. Aside from the two comments though there was nothing to indicate that this 
question caused any widespread confusion, so these data seem to be relatively straightforward. 
Of the 112 participants who indicated a favored party or other, they collectively had an average 
rating of 6.7 out of 10 for supporting their particular party. Table 12 shows a further breakdown 
by the individual parties.  
 After these background questions, the participants were led into a series of questions 
concerning their views on various publications. The first question concentrated on the type of 
sources from which the participants got their science and space news. Each respondent could 
answer multiple times, but the top three answers were Mainstream Media (109), Science 
Publications (106), and Social Media (75). Table 13 presents a breakdown of all of the answers. 
Table 12: How strongly do you support your selected party?
Field Min Max Mean Std Dev Count
Democrat 1 10 6.98 1.93 61
Green 6 8 6.67 0.75 6
Libertarian 0 8 4.67 2.62 6
Other 1 10 5.67 3.35 6
Republican+ 1 10 6.73 1.99 33




This question will be examined further in the analysis portion as well. The next question asked 
participants to rate the trustworthiness of each media source, the results of which are in Table 14. 
The science journals and science blogs were rated to be the most trustworthy news sources with 
rating of 8.42 and 6.27 out of 10 respectively. Social media and YouTube came out as the least 
trustworthy sources at 3.02 and 3.40 respectively. Participants made 1000 responses collectively 
with a combined mean of 5.03 over all media sources.  
The next questions pertained to the participants views on bias in the mainstream media 
and science news. These terms were intentionally not defined by the study to allow the reader’s 










Table 13: Generally speaking, 
what sources do you get your 
science and/or space news from?
Source Min Max Mean Std Dev Count Trust Rank
Mainstream Media 0 10 4.88 2.35 163 3
Science Journals 4 10 8.42 1.29 158 1
Science Blogs 0 10 6.27 2.1 151 2
YouTube 0 8 3.4 2.18 155 6
Social Media 0 8 3.02 1.92 163 7
Friends/Family 0 10 4.52 2 161 4
Other 0 10 4.29 3.32 49 5
Total 0 10 5.03 2.75 1000
Table 14: Webster Dictionary defines trustworthy as being "worthy of confidence." 
Generally speaking, how trustworthy do you find the following types of news 




(125), of the participants believed that the mainstream media is biased (see Table 15). Of those 
125 participants, the 89 of them believed the bias varied by the source, and 26 of them believed 
that the mainstream media had a strong liberal bias (see Table 16). The question pertaining to 
scientific news sources yielded very different results. Ninety-nine participants (60.00%) believed 
that there was no bias in science news sources (see Table 17). Of the 45 participants that did 
believe there to be bias in science news, 27 again found that the bias varied by source and 11 




I don't use mainstream 
media sources 3.0% 5
Total 100% 165
Table 15: Generally speaking, do you find 
the mainstream media as a whole to be 
biased?
Answer % Count
Strong Liberal Bias 20.8% 26





Varies by Source 71.2% 89
Total 100% 125
Table 16: Generally speaking, do you find 




I don't use scientific 
news sources 12.7% 21
Total 100% 165
Table 17: Generally speaking, do you find 




The values for space publications were similar to that of scientific news sources (see 
Table 19), with 99 subjects indicating that there was no bias in these sources. Of the 26 that 
believed there to be bias, 12 believed that it varied and 7 believed there was a slight liberal bias 
(see Table 20).  
 Next subjects were asked to rate 10 specific mainstream sources (plus an 11th “other” 
choice) on bias using a 10-point scale with 0 being very liberal and 10 being very conservative. 
The 5 participants who previously said they did not use any mainstream news source were not 
asked this question. Remaining participants were allowed to skip sources with which they were 
unfamiliar. On average, members rated all mainstream news sources between 3 and 5 with two 
exceptions, Fox News (8.47) and MSNBC (2.95). Table 21 displays the means and standard 
deviations for each individual news source.  It is interesting to note that, despite tight placement 
Answer Count
Strong Liberal Bias 4





Varies by Source 27
Total 45
Table 18: Generally speaking, do 
you find the scientific 




I don't use space 
related publications 24.2% 40
Total 100% 165
Table 19: Generally speaking, do you find 




of the means, almost all of the news sources on Table 21 had a range from one extreme (0) to the 
other (10).  
 The next question, Table 22, asked the members to rate 10 space news publications, plus 
one “other” choice using the same scale as the previous question. If a participant previously said 
they did not use space publications, 40 in total, they were not asked this question. This second 
distribution was centered and tight with all 11 options coming in between 4.05 (other) and 5.13 
(Space Policy), as seen on Table 22. Aside from the other category, the most liberal publication 
Answer Count
Very Liberal Bias 1





Varies by Source 13
Total 26
Table 20: Generally speaking, do 
you find the space related 
publications to have a…
Source Min Max Mean Std Dev Count
CNN 0 10 3.31 2.14 132
Fox News 1 10 8.47 1.93 146
MSNBC 0 9 2.95 2.13 113
BBC 0 9 4.39 1.73 135
ABC 0 10 3.98 2 116
CBS 0 9 4.04 1.98 113
PBS 0 9 3.95 1.84 128
New York Times 0 9 3.56 2.09 126
Washington Post 0 10 3.94 2.06 121
NBC 0 8 3.65 1.86 109
Other 0 7 3.39 2.2 23
Table 21: Please indicate where you think the following mainstream media 
sources fall a scale of 0-10 with 0 being very liberal, and 10 being very 





was Discovery at 4.37. Like the mainstream media options, the range of these choices typically 
spanned across the whole spectrum. However, it is noteworthy that the standard deviation of 
these science news sources were all much smaller than the mainstream sources, indicating that 
the participants were generally more consistent in their answers. 
 In the final section, members were given two articles and asked to rate how biased and 
informative they found it to be. Everyone read “Trumps ‘Back to the Moon’ Directive Leaves 
Some Scientists with Mixed Feelings” from Space.com. As mentioned in the methodology 
chapter, the articles, and therefore the groupings, were randomly assigned by Qualtrics. The 
control group (39 participants) was only told the title when they were asked to read the article. 
The mean ratings for the control group were 4.97 for bias, and 4.82 for informativity. Bias was 
rated the same was as before, with 0 being Strong Liberal Bias, and 10 being Strong 
Conservative Bias. Informativity was also on a 10-point scale, with 0 being Not at All 
Field Min Max Mean Std Dev Count
Planetary and Space 
Science 1 9 4.71 1.31 69
Discovery 0 9 4.37 1.55 115
Space Policy 0 9 5.13 1.5 62
Advances in Space 
Research 0 8 4.83 1.51 54
Science 0 10 4.61 1.56 100
Astronomy and 
Astrophysics 0 9 4.94 1.43 69
Space News 0 9 5 1.27 85
Space.com 2 9 4.8 1.1 97
Science News 0 9 4.78 1.47 88
Popular Mechanics 0 8 4.65 1.31 109
Other 0 8 4.05 2.19 19
Table 22: Please indicate where you think the following science and space 
publication fall a scale of 0-10 with 0 being very liberal, and 10 being 





Informative, and 10 being Very Informative. The conservative group (37 participants) rated the 
same article as 5.35 for bias and 5.14 for informativity. The liberal group (45), rated it as 4.84 for 
bias and 4.87 for informativity. Finally, the space group (44) rated it as 5.41 for bias and 4.70 for 
informativity (see Table 23). Tests to determine the significance of these values will be discussed 
in the analysis chapter.  
 After the first article, members were randomly divided by the Qualtrics software into one 
of 8 categories for their second article from a Mainstream source. The second article was either 
Panel Says Bush’s Space Goals are Feasible from the New York Times or Obama to End NASA 
Constellation Program from Fox News. As before there were groups of control, conservative, 
liberal, and space groups for each article. The second article question used the same two scales as 
the first article questions.  
 The control group (14) for the New York Times article rated the article as 6.00 for bias 
and 5.43 for informativity. The conservative group (20) rated the article as 4.80 and 5.90. The 
liberal group (30) rated it as 4.90 and 5.40. Finally, the space group (16) rated it as 5.31 and 5.63 




The Fox News article control group (17) rated the article as 5.47 for bias and 4.82 for 
informativity. The conservative group (19) rated it as 5.16 and 5.37. The liberal group (24) rated 
it as 5.04 and 6.17. Rounding out the last question on the survey, the space group rated the Fox 
News article as 5.00 and 5.60 (see Table 25).    
  
  
Table 24: Statistics from New York Times Article
Field Min Max Mean Std Dev Count
Control
Bias 3 10 6.00 1.66 14
Informative 1 10 5.43 2.65 14
Conservative
Bias 1 7 4.80 1.11 20
Informative 3 9 5.90 1.89 20
Liberal
Bias 2 7 4.90 1.09 30
Informative 1 9 5.40 1.9 30
Space
Bias 4 7 5.31 1.01 16
Informative 2 8 5.63 1.78 16
Table 25: Statistics from Fox News Article
Field Min Max Mean Std Dev Count
Control
Bias 2 10 5.47 1.91 17
Informative 0 8 4.82 2.77 17
Conservative
Bias 1 8 5.16 1.46 19
Informative 2 8 5.37 1.67 19
Liberal
Bias 2 8 5.04 1.46 24
Informative 3 10 6.17 2.06 24
Space
Bias 1 8 5.00 1.53 25






 As a refresher, the goals of this thesis were to test the hypotheses on the following factors 
and null hypotheses. All of the hypotheses will be tested to see whether the p-value is less than 
.05, which equates to the 95% significance level mentioned previously in Methodology.:   
Factor 1:  
F1H1: The space community will not view any source to be more or less trustworthy than 
each other.  
H0: µ1= µ2 = µ3 = µ4 = µ5 = µ6 
 
F1H2: The space community will not view any news type to have bias.  
H0: µ1= µ2 = µ3 
 
Factor 2: 
F2H1: The public will not view any source to be more or less trustworthy than each 
other.  
H0: µ1= µ2 = µ3 = µ4 = µ5 = µ6 
 
F2H2: The public will not view any news type to have bias.  







F3H1: Survey respondents will not perceive any publication to have more or less bias 
than the control group even if they are told the source information. 
H0: µ1= µ2 = µ3 = µ4 
 
F3H2: Survey respondents will not perceive any publication to be more or less 
informative than the control group even if they are told the source information. 
H0: µ1= µ2 = µ3 = µ4 
 
Factor 1 was included to gauge how the space community views various media sources, 
which can later be compared to how the public views those same sources (Factor 2).  In the 
results portion we saw how the survey population collectively felt about these issues. These 
results initially indicated that participants felt that science publications were more trustworthy 
than other sources, that mainstream media bias either various by source has a strong liberal bias, 
and that science publication bias either varies by source or has a slight liberal bias. This section 
will dig further into the statistics behind these values to see whether there are significant 
differences between the space community, space enthusiasts, and the remaining survey 
population. The significance of each hypothesis will be determined by using the ANOVA One-
Way tested and, if necessary, the one-sample t-test as a follow-on test. Table 26 shows the 
breakdown of how the Space Community views media sources. It is important to note here, that 
the term “Space Community” will be used to describe people who described who marked 




as being in a space-related field (see Table 8). While an important subgroup, members who 
indicated interest in space fields were included in the general public grouping (Table 27).  
Next, we moved on to test our hypotheses. First was F1H1, to see whether the Space 
Community found any media type to be more or less trustworthy. The ANOVA One-Way test 
was done which revealed a p-value of <0.0001, which indicates that the null hypothesis needs to 
be tested with follow-on tests (see Table 28). Specifically, a t-test was done to compare each 




Mainstream Media 0 10 4.56 (1) 2.2 86 3
Science Journals 4 10 8.31 (2) 1.48 81 1
Science Blogs 0 10 6.16 (3) 2.24 77 2
YouTube 0 8 3.57 (4) 2.27 82 5
Social Media 0 8 3.09 (5) 1.92 88 7
Friends/Family 0 9 4.5 (6) 1.87 86 4
Other 0 10 3.38 2.91 21 6
All 0 10 4.92 2.68 521
Table 27: General Public - Webster Dictionary defines trustworthy as being "worthy 
of confidence." Generally speaking, how trustworthy do you find the following types 









Mainstream Media 0 9 5.27 (1) 2.48 75 3
Science Journals 5 10 8.53 (2) 1.06 75 1
Science Blogs 1 10 6.36 (3) 1.92 72 2
YouTube 0 8 3.21 (4) 2.1 71 6
Social Media 0 8 2.92 (5) 1.95 73 7
Friends/Family 0 10 4.49 (6) 2.13 73 5
Other 0 10 5.11 3.47 27 4
All 0 10 5.14 2.82 453
Table 26: Space Community Subgroup - Webster Dictionary defines trustworthy as 
being "worthy of confidence." Generally speaking, how trustworthy do you find the 











previously identified in the methodology, completing an additional 6 tests increases the risk of a 
Type I Error (false positive). Therefore, we applied the Bonferroni Correction to each α-value 
prior to conducting the t-tests (Table 29). With the adjustment (α/number of additional tests), the 
α-value becomes 0.0083 (.05/6). After the tests were completed, 4 sources, Science Journals, 
Science Blogs, YouTube and Social Media had p-values <0.0001 and thus we rejected the null 
hypothesis with 95% confidence. Of these sources, it appears the Science Journals and Science 
Blogs were considered to be more trustworthy than other sources with an average rating of 8.53 
and 6.36 out of 10. Conversely, YouTube and Social Media were deemed less trustworthy, with 
the ratings of 3.21 and 2.92 out of 10. That being said, we can reject the null hypothesis for 
F1H1 as it is clear that some sources are more trustworthy than others.  
While not a directly stated goal of this thesis, the data presented left an opening to 
statistically compare the views of Space Community with that of the General Public. However, 
none of the media sources were identified to be significant at the 95% Confidence when these 
two groups were compared using a 2-Sample T-test.  
Groups Count Sum Average Variance St Dev t-value t-test df ρ-value
Mainstream Media 75 395 5.27 6.23 2.50 0.40 74 0.6934
Science Journals 75 640 8.53 1.14 1.07 27.37 74 <.0001
Science Blogs 72 458 6.36 3.73 1.93 5.31 71 <.0001
YouTube 71 228 3.21 4.45 2.11 -7.75 70 <.0001
Social Media 73 213 2.92 3.85 1.96 -9.73 72 <.0001
Friends/Family 73 328 4.49 4.61 2.15 -2.62 72 0.0106
All 439 2262 5.15 7.65 2.77
Table 29: F1H1 One-sample t-test summary
Source of Variation SS df MS F ρ-value F crit
Between Groups 1627.25 5 325.45 81.38 <0.0001 2.23
Within Groups 1731.53 433 4.00
Total 3358.77 438




 Similar methodology was used to analyze F1H2. That is, we analyzed the survey results 
using ANOVA One-Way test, and if that was significant, we did a follow-on a one-sample t-test 
to test individual groups against the survey population mean. However, unlike the F1H1 data, 
these data were not already in numerical format, which is needed for some of the tests. 
Therefore, the answers “Yes” or “No” were switched to their binary equivalents. No answer was 
recorded if the participant selected “I do not use” the respective new source. The follow-on 
question that asked users to rate the type of bias could not be quantified due to the answer of 
“Varies by source.” Unlike the “I do not use” option, these data could not simply be removed. 
Users had already indicated in the previous question that they believed there was bias and 
removing the answer would indicate otherwise. Nor could their answer be set to another value 
without skewing the scale. Therefore, the analytics for F1H2 only look at the questions 
concerning the existence of bias in Mainstream, Science and Space publications.  
As before, the ANOVA test did reveal a P-value of <0.0001, thus the rejection of 
hypothesis F1H2 was statistically significant at the 95% level (see Table 30). For F1H2 there 
were 3 follow on tests conducted so the Bonferroni α was 0.0167 (.05/3). When each media type 
was compared to the population mean (0.44), the t-tests (see Table 31) revealed p-values of 
<0.0001 for the Mainstream Media, and Space Related Publications and 0.0150 for Scientific, 
thus we reject the null hypothesis. We can make several conclusions when pairing this with the 
Source of Variation SS df MS F ρ-value F crit
Between Groups 12.91 2 6.45474 34.1131 <0.0001 3.03847
Within Groups 40.11 212 0.18922
Total 53.02 214
Table 30: F1H2 One-Way ANOVA Results
Groups Count Sum Mean Variance St Dev t-value t-test df ρ-value
Mainstream 73 57 (µ1) 0.78 0.17 0.41 6.95 72 <0.0001
Science 72 22 (µ2) 0.31 0.22 0.43 5.59 71 0.0150
Space 70 16 (µ3) 0.23 0.18 0.37 4.52 69 <0.0001
All 215 95 0.40 0.24 0.49




corresponding means of 0.78 for Mainstream Media, 0.31 for Scientific News and 0.23 for Space 
Related Publications. Namely, it appears that our Space Community population view the 
mainstream media to have bias, but they do not believe the same thing about scientific or space 
publications.  
 F2H1 used the same methodology of F1H1 and yielded similar results. As before, the 
ANOVA test indicated a ρ-value <0.0001 (see Table 32). Therefore, a follow-on one-sample t-
test was done using the Bonferroni α-value of 0.0833 (see table 33). The same 4 media sources, 
Science Journals, Science Blog, Social Media and YouTube were identified as significant after 
the t-test was completed and the ρ-values were compared to this α. With these statistics we are 
able to reject the null hypothesis of F2H1. Science Journals and Science Blogs were once again 
identified as being more trustworthy than other news source (8.26 and 6.2 respectively). Social 
Media and YouTube were once again judged to be less trustworthy with respective scores of 3.09 
and 3.57.  
 The F2H2 methodology was identical to the F1H2 methodology but ultimately yielded 
different results. As before, the ANOVA test yielded a p-value of <0.0001 (see Table 34). As 
with F1H2, there were 3 follow-on tests in F2H2 so the α-value we used was 0.0167. The follow-
Source of Variation SS df MS F ρ-value F crit
Between Groups 1515.38 5 303.08 74.73 <0.0001 2.23
Within Groups 2003.46 494 4.06
Total 3518.84 499
Table 32: F2H1 One-Way ANOVA Results
Groups Count Sum Mean Variance St Dev t-value t-test df ρ-value
Mainstream Media 86 392 (µ1) 4.56 4.84 2.24 -1.78 85 0.0785
Science Journals 81 673 (µ2) 8.31 2.19 1.38 19.94 80 <0.0001
Science Blogs 77 474 (µ3) 6.16 5.03 2.35 4.45 76 <0.0001
YouTube 82 293 (µ4) 3.57 5.16 2.24 -5.50 81 <0.0001
Social Media 88 272 (µ5) 3.09 3.67 2.01 -9.47 87 <0.0001
Friends/Family 86 387 (µ6) 4.50 3.50 1.92 -2.63 85 0.0102
All 404 2032 5.03 7.19 2.68




on t-test (see Table 35) then indicated that the tests for all three media types were also 
statistically significant. Mainstream Media had a p-value of <0.0001, Scientific News had a p-
value of 0.0267 and Space Related Publications had a p-value of <0.0001. So like F1H1, we once 
again reject the null hypothesis for F2H2.  
 The Factor 3 hypotheses both deal with the final survey portion of the survey. The first 
hypothesis looks to see whether the any of the perceived sources are deemed to be significantly 
more or less biased than each other. The second hypothesis is to see whether any of the perceived 
sources are deemed to be significantly more informative than each other. To conduct this, we 
will run the ANOVA One-Way test to see whether there are significant differences identified 
within each article grouping. If any are identified, a two-sample t-test will be done to compare 
the groups to the control. This methodology will create three additional follow-on tests, so the α-
value will be 0.0167. 
 Everyone read the Space.com article but were divided up into the 4 previously identified 
subgroups (Table 23). Comparing these four groups yielded no significant differences among 
any of the groups for F3H1 or F3H2 with the ANOVA One-way test (see Tables 36 and 37). The 
New York Times article was read by 80 participants (Table 24) and the ANOVA One-Way test 
revealed a p-value of .0208 for F3H1, which will be evaluated in more detail (Table 38) but 
failed to be significant for F3H2 (Tables 39). The final article, from Fox, was read by 85 
Source of Variation SS df MS F ρ-value F crit
Between Groups 14.18 2 7.09 38.50 <0.0001 3.04
Within Groups 37.74 205 0.18
Total 51.92 207
Table 34: F2H2 One-Way ANOVA Results
Groups Count Sum Mean Variance St Dev t-value t-test df ρ-value
Mainstream 85 67 (µ1) 0.79 0.17 0.38 6.90 84 <0.0001
Science 70 23 (µ2) 0.33 0.22 0.48 5.81 69 0.0089
Space 53 10 (µ1) 0.19 0.16 0.39 3.48 52 <0.0001
All 208 100 0.52 0.25 0.50




participants (Table 25) and the tests yielded no statistically significant results for the bias or 
informational analysis (Tables 40 and 41).  
 The New York Times article was the only article identified as significant with the 
ANOVA test. As such, it was the only one that was evaluated using the t-test. When evaluated 
against the control group, all groups failed to meet the Bonferroni α value of 0.0167. Seeing as 
no other F3 test yielded significant results so it seems possible that this ANOVA One-way test 
Source of Variation SS df MS F ρ-value F crit
Between Groups 10.00 3 3.33 1.56 0.2014 2.66
Within Groups 339.76 159 2.14
Total 349.75 162
Groups Count Sum Mean Variance St Dev
Control 39 194 (µ1) 4.97 2.13 1.46
Conservative 37 198 (µ2) 5.35 1.46 1.21
Liberal 44 213 (µ3) 4.84 2.00 1.41
Space 43 233 (µ4) 5.42 2.87 1.69
Table 36: F3H1 One-Way ANOVA Results and Summary Stats - Space.com
Source of Variation SS df MS F ρ-value F crit
Between Groups 4.35 3 1.45 0.26 0.8563 2.66
Within Groups 897.94 159 5.65
Total 902.29 162
Groups Count Sum Mean Variance St Dev
Control 39 188 (µ1) 4.82 6.99 2.64
Conservative 37 190 (µ2) 5.13 6.12 2.47
Liberal 44 215 (µ3) 4.89 4.80 2.19
Space 43 201 (µ4) 4.67 4.89 2.21
Table 37: F3H2 One-Way ANOVA Results and Summary Stats - Space.com
Source of Variation SS df MS F ρ-value F crit
Between Groups 14.86 3 4.95 3.44 0.0208 2.72
Within Groups 109.34 76 1.44
Total 124.20 79
Groups Count Sum Mean Variance St Dev t-value t-test df ρ-value
Control 14 84 (µ1) 6.00 2.77 1.66
Conservative 20 96 (µ2) 4.84 1.22 1.11 2.08 21 0.0281
Liberal 30 147 (µ3) 4.90 1.20 1.09 2.10 18 0.0367
Space 16 85 (µ4 ) 5.31 1.03 1.01 2.08 21 0.1937




was a false positive. This could have happened either by chance, but it could also have been the 
result of a sampling size bias. While the One-way ANOVA test is resilient to different sample 
sizes, the fact that the largest subgroup, liberal (30), in the New York Times group was twice as 
large as the control (14) and the space (15) subgroups. It is unclear why this occurred, but it 
Source of Variation SS df MS F ρ-value F crit
Between Groups 18.79 3 6.26 1.37 0.2578 2.72
Within Groups 370.22 81 4.57
Total 389.01 84
Groups Count Sum Mean Variance St Dev
Control 17 82 (µ1) 4.82 7.65 2.77
Conservative 19 102 (µ2) 5.37 2.80 1.67
Liberal 24 148 (µ3) 6.17 4.23 2.06
Space 25 140 (µ4) 5.60 4.17 2.04
Table 41: F3H2 One-Way ANOVA Results and Summary Stats- Fox News
Source of Variation SS df MS F ρ-value F crit
Between Groups 2.59 3 0.86 0.35 0.7920 2.72
Within Groups 201.72 81 2.49
Total 204.31 84
Groups Count Sum Mean Variance St Dev
Control 17 93 (µ1) 5.47 3.64 1.91
Conservative 19 98 (µ2) 5.16 2.14 1.46
Liberal 24 121 (µ3) 5.042 2.13 1.46
Space 25 125 (µ4) 4.00 2.33 1.53
Table 40: F3H1 One-Way ANOVA Results and Summary Stats - Fox News
Source of Variation SS df MS F ρ-value F crit
Between Groups 3.37 3 1.12 0.27 0.8443 2.72
Within Groups 312.18 76 4.11
Total 315.55 79
Groups Count Sum Mean Variance St Dev
Control 14 76 (µ1) 5.43 7.03 2.65
Conservative 20 118 (µ2) 5.90 3.57 1.89
Liberal 30 162 (µ2) 5.40 3.63 1.90
Space 16 90 (µ2) 5.63 3.18 1.78




could have been a contributing factor to the false positive in the ANOVA test. Based on these 
considerations, we accept the null hypothesis for all F3 hypotheses.   
Additionally, it is revealing to pair the results of our hypotheses with the Tables 15 
through 22. While the earlier tables which indicated that the Mainstream Media as a whole and 
most individual sources had some liberal bias. To a smaller degree, the same can be said of 
Scientific and Space news sources. Yet when the hypotheses were tested, it was revealed that 
trust in the mainstream media was insignificantly different from other media sources. 
Additionally, both Science Journals and Science Blogs were viewed to be significantly more 
trustworthy than other sources despite the earlier ratings. This indicates that perhaps the bias 
feedback was an artifact of one of the sampling biases or is perhaps the result of a vocal 
minority.  
In any case, future researchers should feel relatively comfortable with publishing or 
sharing news in the mainstream media, science journals or science blogs. While the other sources 
may be useful for disseminating or sharing news, the top three sources should be targeted for 
releasing new information. Numerous studies (Hong, 2013, Gerhards and Schäfer, 2010, Pavlov 
et al., 2013) in the Literature Review especially showed how effective Social Media was in 
gaining trust and access to the general public. However, here we see that Social Media is the 
least trustworthy source. The conclusion we draw from this is that social media can be used to 
share, or advertise, links to other, more trustworthy sites such as a new journal article. 
Reviewing the results of the hypotheses has been very promising in terms of the goals of 






Factor 1:  
Rejected: F1H1: The space community will not view any source to be more or less 
trustworthy than each other.  
Rejected: H0: µ1 = µ2 = µ3 = µ4 = µ5 = µ6 
 
Rejected: F1H2: The space community will not view any news type to have bias.  
Rejected: H0: µ1= µ2 = µ3 
   
Factor 2: 
Rejected: F2H1: The public will not view any source to be more or less trustworthy than 
each other.  
Rejected: H0: µ1= µ2 = µ3 = µ4 = µ5 = µ6 
 
Rejected: F2H2: The public will not view any news type to have bias.  
Rejected: H0: µ1= µ2 = µ3 
 
Factor 3: 
Accepted: F3H1: Survey respondents will not perceive any publication to be have more 
or less bias than the control group even if they are told the source information. 
Accepted: H0: µ1= µ2 = µ3 = µ4 
 
Accepted: F3H2: Survey respondents will not perceive the any publication to be more or 




Accepted: H0: µ1= µ2 = µ3 = µ4 
In terms of these results, it would seem that science journals and blogs were highly trusted by our 
survey population. Additionally, it is promising that we rejected F1H2 as it indicated that there 
was very little bias within the science or space communities when compared to the mainstream 
media. The same can be said of the general public’s perception of science and space news in 
F2H2. Additionally, Factors 1 and 2 did not reveal the Mainstream Media to be significantly 
different from other media types which seems to be validated by the acceptance of the Factor 3 
hypotheses. Additionally, stating that the articles came from a Space publication did not 
significantly alter the responses from the mainstream media groupings. This is promising as it 
reveals that while science blogs and journals are viewed to be more trustworthy, there does not 







 In terms of objectives, Factors One and Two reveal several important things about both 
communities. Notably, they both trust Science Journals and Science Blogs more than any other 
news source and view news seen on Social Media or YouTube as the least trustworthy. 
Additionally, it is also notable, that if the “Other” group is excluded, the rankings of the Space 
Community and the General Public remain the same. Additionally, both F1H2 and F2H2 rejected 
their respective null hypotheses. That is, neither group trusted every news source equally and 
both groups did believe that the Mainstream Media had bias. The similarities between the two 
groups tells us that our sampling of the Space Community holds similar views to the media as 
our General Public samples.  
 The articles used to test the F3 hypothesis yielded insignificant results, and thus all 
results should be viewed as random. Regardless of what the participants were told, all of the 
articles were rated between 4 and 6 for both bias and informativity. While not significantly so, 
the conservative and liberal groups did typically deviate from control group in their expected 
pattern. That is, people judged an article to be more liberally biased if they were told it came 
from a liberal source and vice versa. The exception to this, was the Fox News article in which the 
Control Group deemed the article to be more conservative than the Conservative Group, 
although it is unclear as to why. The Space Groups found the articles to be more conservative 
and less informative than the Control Group in every case except for the Fox News article. This 
trend is a little troubling as it implies that space publications are viewed as slanted and less 




significant and are discussed here to explain the findings, and to encourage future research, 
ideally with random sample. 
 It is important to highlight again that this survey was not drawn randomly and that these 
data and analysis should be taken only as exploratory in nature. That being said, in addition to 
the analysis of the hypothesis above, the results section does highlight some interesting trends. 
One such trend is that the survey population viewed bias in the media to either vary by source, or 
to be liberally biased to some degree (see Tables 14-19). When asked about specific media 
sources however, the survey population tended to rate most mainstream news sources to have a 
slight liberal bias. This was also true of science and space publications, but the deviation was less 
noticeable. Further researchers may want to focus specifically on these to see if a random 
sample, as opposed to our sample, yields different results. 
Another odd result was how much of the survey population identified as Democrats and 
not Republicans. As the two main parties in the United States, it was not surprising to see that 
these were the two largest groups, but it was surprising to see almost double the amount of 
Democrats compared to the Republicans. It is unclear which sample subset, if any, led to this 
sampling bias. No statistical analysis was done on these questions, so they only stand qualitative 
and subjective observations. It may be possible that a subset of our survey population created this 
sampling bias. One possible subset could be the high number of college students who took the 
survey. Another could be the large number of former and active military members. No research 
was done in the literature review to indicate an obvious bias in either group so further research 
would be needed to validate those speculations. A thorough analysis of political parties was not 
done, although one could be done using the existing dataset should future researchers desire to 




 Future study should certainly strive to repeat some of these objectives with a true random 
sample. Additionally, future studies could simplify or condense some of the earlier background 
questions on the survey which would improve the response rate as well as broaden some of the 
available statistical testing options. An effort also could be made to force equal, or near equal, 
sample sizes to allow for more powerful and more advanced statistical analyses. Depending on 
the methodology and tests, future researches could even may eliminate the need to use the 
Bonferroni Correction which could lead to more resilient and powerful results. A similar survey 
could also be done to examine the diversity of the Space Community. This could include 
components such as race, ideology, education, gender, religion, or any other number of defining 
features. Finally, further testing could also be applied to see whether the participant’s personal 
background, particularly their political views played a factor in how they rated the articles they 
read. 
The overall trend of this thesis indicates that the Space Community have similar views on 
the media and media sources as their peers in the general public. This is a promising result that 
suggests that the space community career field does not have a major internal blind spots or 
political bias. This also means that we can publish through sources that we are comfortable 
without too much concern that our wording will be interpreted or twisted in a surprising manner 
like we saw in the literature review. While this may change with future research or future 
government policies, it seems that the Space Community has avoided polarization and 





























Start of Block: Informed Consent 
 
Q1 UNIVERSITY OF NORTH DAKOTA  Institutional Review Board  Informed Consent 
Statement 
Title of Project:           The Influence of Media Bias on Space Publications      
Principal Investigator:   Benjamin Raback-Schink, (325) 696-4364,   
      Benjamin.schink@ndus.edu      
Co-Investigator(s):               None      
Advisor:                                Michael Dodge, (701) 777-3558, Michael.s.dodge@und.edu      
 
Purpose of the Study:     
We are interested in understanding if bias exists in space news publications. You will be presented with 
information some background questions about yourself and this topic. Then you will be asked to read two 
articles and rate the pieces on their objectivity, informativity and influence. Please be assured that your 
responses will be kept completely confidential.      
 
Procedures to be followed:     
The survey is divided into four sections. In the first section, you will be asked about your background 
information (age, gender, political affiliation, education, profession etc). The second section will ask the 
respondents how they viewed different types of news sources (TV, newspapers, YouTube, science 




etc). In the final section, you will read two articles and will then be asked if you thought it was objective 
and informative.       
 
Risks:     
There were no risks in participating in this research beyond those experienced from normal computer or 
mobile use. No identifying information will be stored or tracked in this study.       
 
Benefits:   
This study may help us understand if media bias exists within our field and their publications.      
 
Duration:   
It will take about 15 minutes to complete these questions.      
 
Statement of Confidentiality:     
This survey does not ask for any information that would identify who the responses belong to. Therefore, 
your responses are recorded anonymously.  However, to ensure comfort and confidentiality, most 
background questions can be skipped.  If this research is published, no information that would identify 
you will be included since your name is in no way linked to your responses.                 
 
All survey responses that we receive will be treated confidentially. Given that the surveys can be 
completed from any computer (e.g., personal, work, school), we are unable to guarantee the security of 
the computer on which you choose to enter your responses. As a participant in our study, we want you to 
be aware that certain "key logging" software programs exist that can be used to track or capture data that 
you enter and/or websites that you visit.     
 
Right to Ask Questions:     
The researchers conducting this study are Benjamin Raback-Schink.  You may ask any questions you 
have now.  If you later have questions, concerns, or complaints about the research please contact 
Benjamin Raback-Schink at 325-696-4364 during the day. You may also reach his advisor, Professor 
Michael Dodge, at 701-777-3558.     If you have questions regarding your rights as a research subject, you 
may contact The University of North Dakota Institutional Review Board at (701) 777-4279.  You may 




if you cannot reach research staff, or you wish to talk with someone who is an informed individual who is 
independent of the research team.     General information about being a research subject can be found on 
the Institutional Review Board website “Information for Research Participants” 
http://und.edu/research/resources/human-subjects/research-participants.cfm       
 
Compensation:   You will not receive compensation for your participation.      
 
Voluntary Participation:     
You do not have to participate in this research.  You can stop your participation at any time.  You may 
refuse to participate or choose to discontinue participation at any time without losing any benefits to 
which you are otherwise entitled.     You do not have to answer any questions you do not want to 
answer.       You must be 18 years of age older to consent to participate in this research study.     Please 
print this page for your records or future reference. 
o I consent, begin the study 
o I do not consent, I do not wish to participate 
 
End of Block: Informed Consent 
 





Q2 What is your age? 
o 18-25  
o 26-30   
o 31-35   
o 36-40   
o 41-45   
o 46-50   
o 51-55   
o 56-60   
o 61-65   
o >65    







Q3 What is the highest level of school you have completed or the highest degree you have received?  
o Less than high school degree    
o High school degree or equivalent    
o Associates degree    
o Bachelors degree    
o Masters degree    
o Doctoral or Professional degree    
 
 
Display This Question: 
If What is the highest level of school you have completed or the highest degree you have received?  != Less 
than high school degree 
And What is the highest level of school you have completed or the highest degree you have received?  != High 
school degree or equivalent 
 
Q4 Please indicate what field(s) your completed degree(s) was in 
▢ Associates/Minor   ________________________________________________ 
▢ Bachelors   ________________________________________________ 
▢ Masters   ________________________________________________ 
▢ Doctoral   ________________________________________________ 
▢ Professional   ________________________________________________ 








Q5 What is your current employment status? 
▢ Working full time    
▢ Working part time    
▢ Unemployed    
▢ Retired    
▢ Student full time    
▢ Student part time    
▢ Prefer not to answer    
 
 
Display This Question: 
If What is your current employment status? = Student full time 





Q6 What degree are you currently pursuing? 
o Bachelors    
o Masters    
o Doctoral    
o Professional    
o Other   ________________________________________________ 
 
 
Display This Question: 
If What is your current employment status? = Student full time 
Or What is your current employment status? = Student part time 
 




Display This Question: 
If What is the highest level of school you have completed or the highest degree you have received?  != Less 
than high school degree 
And What is the highest level of school you have completed or the highest degree you have received?  != High 





Q8 Please indicate any field(s) of study in which you started, but no longer intend to complete: 
▢ Associates/Minor   ________________________________________________ 
▢ Bachelors   ________________________________________________ 
▢ Masters   ________________________________________________ 
▢ Doctoral   ________________________________________________ 
▢ Professional   ________________________________________________ 




Q9 Do you consider yourself a scientist? 
o Yes    
o No    







Q10 Are you or have you been employed, researched or a student of a space related (astronomy, space 
law, spacecraft design, solar environment, etc.) field? 
o Yes    
o No    
o No, but I'm interested in these fields    
 
 
Display This Question: 





Q11 Please select which field(s) you are involved in? 
▢ Astronomy    
▢ Commercial Space    
▢ Extraterrestrial Bodies (planets, moons, asteroids etc)    
▢ Human Factors    
▢ Military Space    
▢ Non-military Government Space    
▢ Planetary Science    
▢ Remote Sensing    
▢ Solar Environment   
▢ Spacecraft Design    
▢ Space History   
▢ Space Law    
▢ Space Policy  
▢ Other   ________________________________________________ 







Q12 Choose one or more races that you consider yourself to be: 
▢ White or Caucasian     
▢ Black or African American    
▢ American Indian or Alaska Native    
▢ Asian    
▢ Native Hawaiian or Pacific Islander    
▢ Hispanic    
▢ Latino    
▢ Other    




Q13 What is your sex? 
o Male    
o Female    
o Other   ________________________________________________ 







Q14 Are you currently or have you ever served on active, reserve or guard duty for a uniformed or 
military services? 
o Yes, U.S.    
o Yes, foreign nation    
o No    
 
 
Display This Question: 
If Are you currently or have you ever served on active, reserve or guard duty for a uniformed or mil... = Yes, 
U.S. 






Q15 Please indicate your branch(es) of service: 
▢ Air Force    
▢ Army    
▢ Coast Guard    
▢ Marines    
▢ National Oceanic and Atmospheric Administration Commissioned Officer Corps    
▢ Navy    
▢ Public Health Service Commissioned Corps    
▢ Other   ________________________________________________ 
▢ Prefer not to answer    
 
 
Display This Question: 
If Are you currently or have you ever served on active, reserve or guard duty for a uniformed or mil... = Yes, 
foreign nation 
 








Q17 Did you vote in the last election? 
o Yes    





Q18 Generally speaking, which of the following parties do you generally support? 
 
o Democrat    
o Green    
o Independent    
o Libertarian    
o Republican    
o Other   ________________________________________________ 
o No preference    
 
 
Display This Question: 
If Generally speaking, which of the following parties do you generally support? != No preference 
And Generally speaking, which of the following parties do you generally support? != Independent 
 
Q19 How strongly do you support your selected party? 











End of Block: Background Questions 
 
Start of Block: Bias 
 
Q20 Generally speaking, what sources do you get your science and/or space news from? 
▢ Mainstream Media    
▢ Science Publications    
▢ Science Blogs    
▢ YouTube    
▢ Social Media    
▢ Friends/Family    





Q21 Webster Dictionary defines trustworthy as being "worthy of confidence." Generally speaking, how 
trustworthy do you find the following types of news sources? Select "N/A" if you are unfamiliar with the 
respective source. 





 0 1 2 3 4 5 6 7 8 9 10 
 
Mainstream Media () 
 
Science Journals () 
 














Q22 Generally speaking, do you find the mainstream media as a whole to be biased? 
o Yes    
o No    
o I don't use mainstream media sources    
 
 
Display This Question: 





Q23 Generally speaking, do you find the mainstream media to have a 
o Strong Liberal Bias    
o Slight Liberal Bias    
o Slight Conservative Bias    
o Strong Conservative Bias    




Q24 Generally speaking, do you find scientific news sources to be biased? 
o Yes    
o No    
o I don't use scientific news sources    
 
 
Display This Question: 





Q25 Generally speaking, do you find the scientific publications to have a 
o Strong Liberal Bias    
o Slight Liberal Bias    
o Slight Conservative Bias    
o Strong Conservative Bias    




Q26 Generally speaking, do you find space related publications to be biased? 
o Yes    
o No    
o I don't use space related publications    
 
 
Display This Question: 





Q27 Generally speaking, do you find the space related publications to have a 
o Very Liberal Bias    
o Slight Liberal Bias    
o Slight Conservative Bias    
o Very Conservative Bias    





Q28 Please indicate where you think the following mainstream media sources fall a scale of 0-10 with 0 
being very liberal, and 10 being very conservative. Select "N/A" if you are unfamiliar with the respective 
source. 
 Liberal Neutral Conservative N/A 
 



















New York Times () 
 











Q29 Please indicate where you think the following science and space publication fall a scale of 0-10 with 
0 being very liberal, and 10 being very conservative. Select "N/A" if you are unfamiliar with the 
respective source. 
 Liberal Neutral Conservative N/A 
 









Space Policy () 
 




Astronomy and Astrophysics () 
 




Science News () 
 






End of Block: Bias 
 
Start of Block: Space Article 
 
Q30 Please read the following article. When you have completed reading it, you will be asked to rate the 
article on its objectivity and informational content. 
 
  Trump's 'Back to the Moon' Directive Leaves Some Scientists with Mixed Feelings 
Despite President Trump's declared intention to send human explorers to the moon before 
Mars, astronomers and planetary scientists remained wary. While some expressed their enthusiasm for the 
plan, others questioned whether it would ever become a reality. 
 
"It's all hot air until someone actually does something," exoplanet scientist Stephen Kane of the 
University of  California, Riverside, told us. 
On Dec. 11, Trump signed Space Policy Directive 1, a document that shifts U.S. policy, directing NASA 
to land astronauts on the moon before sending them on to the Red Planet. The document made no mention 





"This time, we will not only plant our flag and leave our footprint, we will establish a foundation for an 
eventual mission to Mars," Trump said at the event. 
We caught up with several space scientists at the American Geophysical Union meeting in New Orleans, 
Louisiana, to ask their opinions about the president's new policy. While several declined to comment due 
to their role as civil servants, others were more than happy to share their feelings. 
"I'm very excited about it," said Alan Stern, the principal investigator for NASA's New Horizons mission 
to Pluto. "This administration really understands the value of space for American leadership in the 
world." 
 
Stern, Stern, board chair of the Commercial Spaceflight Federation based in DC and vice president of the 
Southwest Research Institute based out of San Antonio, Texas, has had his own aerospace consulting 
practice since 2008. He compared America's economic connection to space exploration with 16th-century 
Europe's economic connection to North and South America. 
"The proof's in the pudding," Stern said. "It's going to be up to NASA to come through, with the 
commercial sector, to find a sustainable and affordable way to begin with the moon and then send humans 
throughout the solar system." 
 
Kane also tied space exploration to colonization, pointing out that successful missions would require 
constant support that might not show immediate benefits to the taxpayers footing the bill. Rather than the 
Americas, he pointed to his native country of Australia. 
 
"Australia is only slightly more hostile than Mars," Kane said, somewhat tongue in cheek. Colonists 
relied on replenishment from Britain for years before they were able to survive on their own, much as the 
first explorers on the moon and Mars will need to do. 
 
John Burgener, a geophysicist and owner of the private corporation Telegistics, thinks that the moon will 
provide a better jumping-off point for preventing incoming impactors from wiping out human 
civilization. By placing astronauts and bases on the lunar soil, he said scientists will be able to both 
monitor and divert potentially hazardous comets and asteroids. 
 
"Mars doesn't offer any advantage in terms of protecting Earth, although it's an interesting adventure," 
Burgener said. "Mars may push humanity to do great and wonderous things, like Columbus coming to 
North America pushed the Europeans to do great and wonderous things, but in terms of protecting Earth, 
offering us the ability to observe more of the solar system and the universe, the moon is a much better 
goal." 
Others view the moon as a fantastic resource. 
 
"I view the moon as scientifically fascinating," said William McKinnon, a New Horizons researcher at 
Washington University in Missouri. 
McKinnon pointed out that the moon was also a good plan because "we know how to do it and do it 
well," while "going to Mars is still a very complicated problem." 
 
Paul Estrada, a solar system scientist at the SETI Institute in California, was concerned about how the 




principle, he was concerned that pushing exploration would cause research science to suffer. 
"He's not going to take the money out of other programs, he's just going to shift money within NASA — 
at least, that's what I think," Estrada said. "So, unless NASA's budget gets significantly increased, 
someone is going to suffer." 
 
"Just shifting money around, where they should be putting more money in rather than reallocating money, 
is just going to affect the budgets of research," he said. 
 
 0 1 2 3 4 5 6 7 8 9 10 
 
How bias did you find the article to be? (0 for liberal 
bias, 10 for conservative) ()  
How informative did you find the article to be (0 for 





Q31 Please read the following article from a source that is generally considered to be conservative. When 
you have completed reading it, you will be asked to rate the article on its objectivity and informational 
content. 
 
Trump's 'Back to the Moon' Directive Leaves Some Scientists with Mixed Feelings 
Despite President Trump's declared intention to send human explorers to the moon before 
Mars,  astronomers and planetary scientists remained wary. While some  expressed their enthusiasm for 
the plan, others questioned whether it  would ever become a reality. 
 
"It's all hot air  until someone actually does something," exoplanet scientist Stephen Kane  of the 
University of  California, Riverside, told us. 
On  Dec. 11, Trump signed Space Policy Directive 1, a document that shifts  U.S. policy, directing NASA 
to land astronauts on the moon before  sending them on to the Red Planet. The document made no 
mention of  funding or deadlines.  
 
"This time, we will not only  plant our flag and leave our footprint, we will establish a foundation  for an 
eventual mission to Mars," Trump said at the event. 
We  caught up with several space scientists at the American Geophysical  Union meeting in New Orleans, 
Louisiana, to ask their opinions about the  president's new policy. While several declined to comment due 
to their  role as civil servants, others were more than happy to share their  feelings. 
"I'm very excited about it," said Alan Stern,  the principal investigator for NASA's New Horizons mission 






Stern, Stern, board chair of the  Commercial Spaceflight Federation based in DC and vice president of the  
Southwest Research Institute based out of San Antonio, Texas, has had  his own aerospace consulting 
practice since 2008. He compared America's  economic connection to space exploration with 16th-
century Europe's  economic connection to North and South America. 
"The  proof's in the pudding," Stern said. "It's going to be up to NASA to  come through, with the 
commercial sector, to find a sustainable and  affordable way to begin with the moon and then send 
humans throughout  the solar system." 
 
Kane also tied space exploration  to colonization, pointing out that successful missions would require  
constant support that might not show immediate benefits to the taxpayers  footing the bill. Rather than the 
Americas, he pointed to his native  country of Australia. 
 
"Australia is only slightly  more hostile than Mars," Kane said, somewhat tongue in cheek. Colonists  
relied on replenishment from Britain for years before they were able to  survive on their own, much as the 
first explorers on the moon and Mars  will need to do. 
 
John Burgener, a geophysicist and  owner of the private corporation Telegistics, thinks that the moon will  
provide a better jumping-off point for preventing incoming impactors  from wiping out human 
civilization. By placing astronauts and bases on  the lunar soil, he said scientists will be able to both 
monitor and  divert potentially hazardous comets and asteroids. 
 
"Mars  doesn't offer any advantage in terms of protecting Earth, although it's  an interesting adventure," 
Burgener said. "Mars may push humanity to do  great and wonderous things, like Columbus coming to 
North America  pushed the Europeans to do great and wonderous things, but in terms of  protecting Earth, 
offering us the ability to observe more of the solar  system and the universe, the moon is a much better 
goal." 
Others view the moon as a fantastic resource. 
 
"I  view the moon as scientifically fascinating," said William McKinnon, a  New Horizons researcher at 
Washington University in Missouri. 
McKinnon  pointed out that the moon was also a good plan because "we know how to  do it and do it 
well," while "going to Mars is still a very complicated  problem." 
 
Paul Estrada, a solar system scientist at  the SETI Institute in California, was concerned about how the 
plan to  hit the moon would actually play out. While he said that he was not  against going to the moon in 
principle, he was concerned that pushing  exploration would cause research science to suffer. 
"He's  not going to take the money out of other programs, he's just going to  shift money within NASA — 
at least, that's what I think," Estrada said.  "So, unless NASA's budget gets significantly increased, 





"Just shifting money around, where  they should be putting more money in rather than reallocating 
money, is  just going to affect the budgets of research," he said. 
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Q32 Please read the following article from a source that is generally considered to be liberal. When you 
have completed reading it, you will be asked to rate the article on its objectivity and informational 
content. 
 
Trump's 'Back to the Moon' Directive Leaves Some Scientists with Mixed Feelings 
Despite President Trump's declared intention to send human explorers to the moon before 
Mars,  astronomers and planetary scientists remained wary. While some  expressed their enthusiasm for 
the plan, others questioned whether it  would ever become a reality. 
 
"It's all hot air  until someone actually does something," exoplanet scientist Stephen Kane  of the 
University of  California, Riverside, told us. 
On  Dec. 11, Trump signed Space Policy Directive 1, a document that shifts  U.S. policy, directing NASA 
to land astronauts on the moon before  sending them on to the Red Planet. The document made no 
mention of  funding or deadlines.  
 
"This time, we will not only  plant our flag and leave our footprint, we will establish a foundation  for an 
eventual mission to Mars," Trump said at the event. 
We  caught up with several space scientists at the American Geophysical  Union meeting in New Orleans, 
Louisiana, to ask their opinions about the  president's new policy. While several declined to comment due 
to their  role as civil servants, others were more than happy to share their  feelings. 
"I'm very excited about it," said Alan Stern,  the principal investigator for NASA's New Horizons mission 
to Pluto.  "This administration really understands the value of space for American  leadership in the 
world." 
 
Stern, Stern, board chair of the  Commercial Spaceflight Federation based in DC and vice president of the  
Southwest Research Institute based out of San Antonio, Texas, has had  his own aerospace consulting 
practice since 2008. He compared America's  economic connection to space exploration with 16th-
century Europe's  economic connection to North and South America. 




commercial sector, to find a sustainable and  affordable way to begin with the moon and then send 
humans throughout  the solar system." 
 
Kane also tied space exploration  to colonization, pointing out that successful missions would require  
constant support that might not show immediate benefits to the taxpayers  footing the bill. Rather than the 
Americas, he pointed to his native  country of Australia. 
 
"Australia is only slightly  more hostile than Mars," Kane said, somewhat tongue in cheek. Colonists  
relied on replenishment from Britain for years before they were able to  survive on their own, much as the 
first explorers on the moon and Mars  will need to do. 
 
John Burgener, a geophysicist and  owner of the private corporation Telegistics, thinks that the moon will  
provide a better jumping-off point for preventing incoming impactors  from wiping out human 
civilization. By placing astronauts and bases on  the lunar soil, he said scientists will be able to both 
monitor and  divert potentially hazardous comets and asteroids. 
 
"Mars  doesn't offer any advantage in terms of protecting Earth, although it's  an interesting adventure," 
Burgener said. "Mars may push humanity to do  great and wonderous things, like Columbus coming to 
North America  pushed the Europeans to do great and wonderous things, but in terms of  protecting Earth, 
offering us the ability to observe more of the solar  system and the universe, the moon is a much better 
goal." 
Others view the moon as a fantastic resource. 
 
"I  view the moon as scientifically fascinating," said William McKinnon, a  New Horizons researcher at 
Washington University in Missouri. 
McKinnon  pointed out that the moon was also a good plan because "we know how to  do it and do it 
well," while "going to Mars is still a very complicated  problem." 
 
Paul Estrada, a solar system scientist at  the SETI Institute in California, was concerned about how the 
plan to  hit the moon would actually play out. While he said that he was not  against going to the moon in 
principle, he was concerned that pushing  exploration would cause research science to suffer. 
"He's  not going to take the money out of other programs, he's just going to  shift money within NASA — 
at least, that's what I think," Estrada said.  "So, unless NASA's budget gets significantly increased, 
someone is going  to suffer." 
 
"Just shifting money around, where  they should be putting more money in rather than reallocating 
money, is  just going to affect the budgets of research," he said. 
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Q33 Please read the following article from a space publication. When you have completed reading it, you 
will be asked to rate the article on its objectivity and informational content. 
 
Trump's 'Back to the Moon' Directive Leaves Some Scientists with Mixed Feelings 
Despite President Trump's declared intention to send human explorers to the moon before 
Mars,  astronomers and planetary scientists remained wary. While some  expressed their enthusiasm for 
the plan, others questioned whether it  would ever become a reality. 
 
"It's all hot air  until someone actually does something," exoplanet scientist Stephen Kane  of the 
University of  California, Riverside, told us. 
On  Dec. 11, Trump signed Space Policy Directive 1, a document that shifts  U.S. policy, directing NASA 
to land astronauts on the moon before  sending them on to the Red Planet. The document made no 
mention of  funding or deadlines.  
 
"This time, we will not only  plant our flag and leave our footprint, we will establish a foundation  for an 
eventual mission to Mars," Trump said at the event. 
We  caught up with several space scientists at the American Geophysical  Union meeting in New Orleans, 
Louisiana, to ask their opinions about the  president's new policy. While several declined to comment due 
to their  role as civil servants, others were more than happy to share their  feelings. 
"I'm very excited about it," said Alan Stern,  the principal investigator for NASA's New Horizons mission 
to Pluto.  "This administration really understands the value of space for American  leadership in the 
world." 
 
Stern, Stern, board chair of the  Commercial Spaceflight Federation based in DC and vice president of the  
Southwest Research Institute based out of San Antonio, Texas, has had  his own aerospace consulting 
practice since 2008. He compared America's  economic connection to space exploration with 16th-
century Europe's  economic connection to North and South America. 
"The  proof's in the pudding," Stern said. "It's going to be up to NASA to  come through, with the 
commercial sector, to find a sustainable and  affordable way to begin with the moon and then send 
humans throughout  the solar system." 
 
Kane also tied space exploration  to colonization, pointing out that successful missions would require  
constant support that might not show immediate benefits to the taxpayers  footing the bill. Rather than the 





"Australia is only slightly  more hostile than Mars," Kane said, somewhat tongue in cheek. Colonists  
relied on replenishment from Britain for years before they were able to  survive on their own, much as the 
first explorers on the moon and Mars  will need to do. 
 
John Burgener, a geophysicist and  owner of the private corporation Telegistics, thinks that the moon will  
provide a better jumping-off point for preventing incoming impactors  from wiping out human 
civilization. By placing astronauts and bases on  the lunar soil, he said scientists will be able to both 
monitor and  divert potentially hazardous comets and asteroids. 
 
"Mars  doesn't offer any advantage in terms of protecting Earth, although it's  an interesting adventure," 
Burgener said. "Mars may push humanity to do  great and wonderous things, like Columbus coming to 
North America  pushed the Europeans to do great and wonderous things, but in terms of  protecting Earth, 
offering us the ability to observe more of the solar  system and the universe, the moon is a much better 
goal." 
Others view the moon as a fantastic resource. 
 
"I  view the moon as scientifically fascinating," said William McKinnon, a  New Horizons researcher at 
Washington University in Missouri. 
McKinnon  pointed out that the moon was also a good plan because "we know how to  do it and do it 
well," while "going to Mars is still a very complicated  problem." 
 
Paul Estrada, a solar system scientist at  the SETI Institute in California, was concerned about how the 
plan to  hit the moon would actually play out. While he said that he was not  against going to the moon in 
principle, he was concerned that pushing  exploration would cause research science to suffer. 
"He's  not going to take the money out of other programs, he's just going to  shift money within NASA — 
at least, that's what I think," Estrada said.  "So, unless NASA's budget gets significantly increased, 
someone is going  to suffer." 
 
"Just shifting money around, where  they should be putting more money in rather than reallocating 
money, is  just going to affect the budgets of research," he said. 
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Q34 Please read the following article. When you have completed reading it, you will be asked to rate the 
article on its objectivity and informational content. 
 
Panel Says Bush's Space Goals Are Feasible 
 
President Bush's goal of sending people back to the Moon and then on to Mars without big budget 
increases can be achieved by reorganizing NASA and building a private space industry to help, a 
presidential commission said Wednesday. 
 
''It's not going to be easy, but it can be done,'' said Edward C. Aldridge, a former secretary of the Air 
Force who is the panel's chairman. ''There are a lot of details to work out.'' 
 
After four months of study that included public hearings around the country, the nine-member 
commission formally issued a 60-page report on how to carry out the president's plan. The report's broad 
outlines were disclosed last week. 
 
On Jan. 14, Mr. Bush said he wanted NASA to focus on putting astronauts back on the Moon by 2020 and 
using the experience and technology developed in that effort to send people to Mars a decade or so later. 
 
Mr. Bush suggested starting the effort with $1 billion in new money spread over five years added to $11 
billion shifted from other NASA programs over the same period. After that, the agency, whose budget 
now is about $15 billion a year, would pay for the effort with money saved by phasing out the space 
shuttle, ending work on the International Space Station and other measures. 
 
The commission said that it unanimously endorsed Mr. Bush's plan and added that the pay-as-you-go 
approach could work if public and political support for space exploration by humans and robots could be 
maintained for several decades. If the program succeeds, the report said, it could assure American 
technical leadership, increase industrial competitiveness, create technology jobs and inspire the nation's 
youth to pursue careers in science and engineering. 
 
''The long-term, ambitious space agenda advanced by the president for robotic and human exploration will 
significantly help the United States protect its technological leadership, economic vitality and security,'' 
the report said. 
 
Congress has been slow to endorse the president's plan, with leaders saying they needed more details on 
how it would be carried out and how much it would ultimately cost. Mr. Aldridge said it was not essential 
to know the full cost of the program in advance -- and that it might not even be possible to calculate such 
a figure -- to support it. 
 
''How much is the cure for cancer going to cost?'' Mr. Aldridge said, ''I don't know that either, but I know 






The report was released the day after Senator John Kerry, the probable Democratic presidential nominee, 
criticized Mr. Bush's space vision as being long on goals and short on resources. According to written 
responses to questions by multiple space publications, released Wednesday, Mr. Kerry said he supported 
NASA as an national asset that should be adequately financed. ''However, there is little to be gained from 
a 'Bush space initiative' that throws out lofty goals, but fails to support those goals with realistic funding,'' 
he wrote. 
 
The presidential committee presented the report to Vice President Dick Cheney on Wednesday, and Mr. 
Aldridge characterized his response as positive. 
 
The NASA administrator, Sean O'Keefe, said the commission's recommendations ''will influence our 
work for years to come and will help guide us through a transformation of NASA.'' Lester L. Lyles, a 
commission member and retired general who headed the Air Force Materiel Command, noted that NASA 
was in the process of planning a reorganization that closely paralleled the panel's recommendations. 
 
Among the report's most sweeping recommendations are the establishment of a Space Exploration 
Steering Council in the White House to oversee a space effort that would involve numerous agencies; 
having NASA contract out all but its most specialized tasks to private industry 
to help build up space business; and the transformation of NASA field centers into research and 
development centers run by universities or private companies, much like the Energy Department's 
national laboratories. 
 
Mr. Aldridge said it could take some time for NASA to transform its field centers because of possible 
resistance within the agency and in Congress. The commission rejected suggestions made at its hearings 
that NASA consider closing some of its centers, which have strong political backing, and consolidating 
their activities. If the panel had made such a suggestion, he said, ''the report would have been burned on 
the first day.'' 
 
Dr. John M. Logsdon, director of the Space Policy Institute at George Washington University, said that if 
the recommendations were followed, NASA would undergo its most radical transformation since it was 
formed more than 40 years ago. 
 
''Lots of legislative action would be needed to follow these recommendations, such as changing Civil 
Service rules for NASA center employees, tax incentives for industry, export controls for technology and 
lots more,'' Dr. Logsdon said, ''It's not going to be an easy sell and NASA has its work cut out for it.'' 
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Q35 Please read the following article. When you have completed reading it, you will be asked to rate the 
article on its objectivity and informational content. 
 
Obama to End NASA Constellation Program 
 
On the eve of the fullest moon of the year, NASA scientists were told they won't be able to visit any 
longer. In his new budget, President Obama plans to eliminate the space program's manned moon 
missions. 
 
When the president releases his budget on Monday, a White House official confirmed on Thursday, there 
will be a big hole where funding for NASA's Constellation program used to be. Constellation is the 
umbrella program that includes the Ares rocket -- the replacement for the aging space shuttles. 
 
NASA will receive an additional $5.9 billion over five years, some of which will be used to extend the 
life of the International Space Station to 2020. The official said it also will be used to entice companies to 
build private spacecraft to ferry astronauts to the space station after the space shuttle retires. 
 
The story  was first reported by a local source, which detailed that the  forthcoming budget will include no 
funding for lunar landers, no moon  bases, and no Constellation program at all. Instead, NASA will 
outsource  space flight to other governments (such as the Russians) and private  companies. 
 
NASA's Constellation program aimed to create a new generation of spacecraft for human spaceflight, 
consisting primarily of the Ares I and Ares V launch vehicles, the Orion crew capsule and the Altair 
Lunar Lander. These spacecraft would have been capable of performing a variety of missions, from 
International Space Station resupply to lunar landings. 
 
But according to our source, White House insiders and agency officials say NASA will eventually look at 
developing a new "heavy-lift" rocket that one day will take humans and robots to explore beyond low 
Earth orbit years in the future -- and possibly even decades or more. 
 
In the meantime, the White House will direct NASA to concentrate on Earth-science projects -- 
principally, researching and monitoring climate change -- and on a new technology research and 
development program that will one day make human exploration of asteroids and the solar system 
possible. 
 
There will also be funding for private companies to develop capsules and rockets that can be used as 
space taxis, sources reports. These companies may take astronauts on fixed-price contracts to and from 






NASA's budget, just over $18.7 billion this year, is still expected to rise again in 2011, reports Space.com, 
though by much less than the $1 billion increase NASA and its contractors have been privately 
anticipating since mid-December. A White House-appointed panel, led by former Lockheed Martin chief 
Norm Augustine, urged these changes on the administration 
in December. 
 
The panel also said a worthwhile manned space exploration program would require Obama to budget 
about $55 billion for human spaceflight over the next five years, some $11 billion more than he included 
in the 2011-2015 forecast he sent Congress last spring. 
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Q36 Please read the following article from a source that is generally considered to be conservative. When 
you have completed reading it, you will be asked to rate the article on its objectivity and informational 
content. 
 
Panel Says Bush's Space Goals Are Feasible 
 
President Bush's goal of sending people back to the Moon and then on to  Mars without big budget 
increases can be achieved by reorganizing NASA  and building a private space industry to help, a 
presidential commission  said Wednesday. 
 
''It's not going to be easy, but it can be  done,'' said Edward C. Aldridge, a former secretary of the Air 
Force who  is the panel's chairman. ''There are a lot of details to work out.'' 
 
After  four months of study that included public hearings around the country,  the nine-member 
commission formally issued a 60-page report on how to  carry out the president's plan. The report's broad 
outlines were  disclosed last week. 
 
On Jan. 14, Mr. Bush said he wanted NASA to  focus on putting astronauts back on the Moon by 2020 
and using the  experience and technology developed in that effort to send people to  Mars a decade or so 
later. 
 




billion shifted from other NASA programs over the same period. After  that, the agency, whose budget 
now is about $15 billion a year, would  pay for the effort with money saved by phasing out the space 
shuttle,  ending work on the International Space Station and other measures. 
 
The  commission said that it unanimously endorsed Mr. Bush's plan and added  that the pay-as-you-go 
approach could work if public and political  support for space exploration by humans and robots could be 
maintained  for several decades. If the program succeeds, the report said, it could  assure American 
technical leadership, increase industrial  competitiveness, create technology jobs and inspire the nation's 
youth  to pursue careers in science and engineering. 
 
''The long-term,  ambitious space agenda advanced by the president for robotic and human  exploration 
will significantly help the United States protect its  technological leadership, economic vitality and 
security,'' the report  said. 
 
Congress has been slow to endorse the president's plan,  with leaders saying they needed more details on 
how it would be carried  out and how much it would ultimately cost. Mr. Aldridge said it was not  
essential to know the full cost of the program in advance -- and that it  might not even be possible to 
calculate such a figure -- to support it. 
 
''How  much is the cure for cancer going to cost?'' Mr. Aldridge said, ''I  don't know that either, but I know 
what I can afford on an annual basis  to try to get there, and this is the same model we're using for the  
space program.'' 
  
The report was released the day after Senator  John Kerry, the probable Democratic presidential nominee, 
criticized Mr.  Bush's space vision as being long on goals and short on resources.  According to written 
responses to questions by multiple space  publications, released Wednesday, Mr. Kerry said he supported 
NASA as an  national asset that should be adequately financed. ''However, there is  little to be gained 
from a 'Bush space initiative' that throws out lofty  goals, but fails to support those goals with realistic 
funding,'' he  wrote. 
 
The presidential committee presented the report to Vice  President Dick Cheney on Wednesday, and Mr. 
Aldridge characterized his  response as positive. 
 
The NASA administrator, Sean O'Keefe, said  the commission's recommendations ''will influence our 
work for years to  come and will help guide us through a transformation of NASA.'' Lester  L. Lyles, a 
commission member and retired general who headed the Air  Force Materiel Command, noted that NASA 
was in the process of planning a  reorganization that closely paralleled the panel's recommendations. 
 
Among  the report's most sweeping recommendations are the establishment of a  Space Exploration 
Steering Council in the White House to oversee a space  effort that would involve numerous agencies; 
having NASA contract out  all but its most specialized tasks to private industry 
to help build  up space business; and the transformation of NASA field centers into  research and 






Mr.  Aldridge said it could take some time for NASA to transform its field  centers because of possible 
resistance within the agency and in  Congress. The commission rejected suggestions made at its hearings 
that  NASA consider closing some of its centers, which have strong political  backing, and consolidating 
their activities. If the panel had made such a  suggestion, he said, ''the report would have been burned on 
the first  day.'' 
 
Dr. John M. Logsdon, director of the Space Policy  Institute at George Washington University, said that if 
the  recommendations were followed, NASA would undergo its most radical  transformation since it was 
formed more than 40 years ago. 
 
''Lots  of legislative action would be needed to follow these recommendations,  such as changing Civil 
Service rules for NASA center employees, tax  incentives for industry, export controls for technology and 
lots more,''  Dr. Logsdon said, ''It's not going to be an easy sell and NASA has its 
work cut out for it.'' 
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Q37 Please read the following article from a source that is generally considered to be conservative. When 
you have completed reading it, you will be asked to rate the article on its objectivity and informational 
content. 
 
Obama to End NASA Constellation Program 
 
On the eve of the  fullest moon of the year, NASA scientists were told they won't be able  to visit any 
longer. In his new budget, President Obama plans to  eliminate the space program's manned moon 
missions. 
 
When the  president releases his budget on Monday, a White House official  confirmed on Thursday, 
there will be a big hole where funding for NASA's  Constellation program used to be. Constellation is the 
umbrella program  that includes the Ares rocket -- the replacement for the aging space  shuttles. 
 
NASA will receive an additional $5.9 billion over five  years, some of which will be used to extend the 




to build private spacecraft to ferry astronauts  to the space station after the space shuttle retires. 
 
The story  was first reported by a local source, which detailed that the  forthcoming budget will include no 
funding for lunar landers, no moon  bases, and no Constellation program at all. Instead, NASA will 
outsource  space flight to other governments (such as the Russians) and private  companies. 
 
NASA's Constellation program aimed to create a new  generation of spacecraft for human spaceflight, 
consisting primarily of  the Ares I and Ares V launch vehicles, the Orion crew capsule and the  Altair 
Lunar Lander. These spacecraft would have been capable of  performing a variety of missions, from 
International Space Station  resupply to lunar landings. 
 
But according to our source, White  House insiders and agency officials say NASA will eventually look at  
developing a new "heavy-lift" rocket that one day will take humans and  robots to explore beyond low 
Earth orbit years in the future -- and  possibly even decades or more. 
 
In the meantime, the White House  will direct NASA to concentrate on Earth-science projects --  
principally, researching and monitoring climate change -- and on a new  technology research and 
development program that will one day make human  exploration of asteroids and the solar system 
possible. 
 
There  will also be funding for private companies to develop capsules and  rockets that can be used as 
space taxis, sources reports. These  companies may take astronauts on fixed-price contracts to and from 
the  International Space Station -- a major change in the way the agency has  done business for the past 50 
years. 
 
NASA's budget, just over  $18.7 billion this year, is still expected to rise again in 2011,  reports 
Space.com, though by much less than the $1 billion increase NASA  and its contractors have been 
privately anticipating since  mid-December. A White House-appointed panel, led by former Lockheed  
Martin chief Norm Augustine, urged these changes on the administration 
in December. 
 
The  panel also said a worthwhile manned space exploration program would  require Obama to budget 
about $55 billion for human spaceflight over the  next five years, some $11 billion more than he included 
in the  2011-2015 forecast he sent Congress last spring. 
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Q38 Please read the following article from a source that is generally considered to be liberal. When you 
have completed reading it, you will be asked to rate the article on its objectivity and informational 
content. 
 
Panel Says Bush's Space Goals Are Feasible 
 
President Bush's goal of sending people back to the Moon and then on to  Mars without big budget 
increases can be achieved by reorganizing NASA  and building a private space industry to help, a 
presidential commission  said Wednesday. 
 
''It's not going to be easy, but it can be  done,'' said Edward C. Aldridge, a former secretary of the Air 
Force who  is the panel's chairman. ''There are a lot of details to work out.'' 
 
After  four months of study that included public hearings around the country,  the nine-member 
commission formally issued a 60-page report on how to  carry out the president's plan. The report's broad 
outlines were  disclosed last week. 
 
On Jan. 14, Mr. Bush said he wanted NASA to  focus on putting astronauts back on the Moon by 2020 
and using the  experience and technology developed in that effort to send people to  Mars a decade or so 
later. 
 
Mr. Bush suggested starting the effort  with $1 billion in new money spread over five years added to $11  
billion shifted from other NASA programs over the same period. After  that, the agency, whose budget 
now is about $15 billion a year, would  pay for the effort with money saved by phasing out the space 
shuttle,  ending work on the International Space Station and other measures. 
 
The  commission said that it unanimously endorsed Mr. Bush's plan and added  that the pay-as-you-go 
approach could work if public and political  support for space exploration by humans and robots could be 
maintained  for several decades. If the program succeeds, the report said, it could  assure American 
technical leadership, increase industrial  competitiveness, create technology jobs and inspire the nation's 
youth  to pursue careers in science and engineering. 
 
''The long-term,  ambitious space agenda advanced by the president for robotic and human  exploration 
will significantly help the United States protect its  technological leadership, economic vitality and 
security,'' the report  said. 
 
Congress has been slow to endorse the president's plan,  with leaders saying they needed more details on 
how it would be carried  out and how much it would ultimately cost. Mr. Aldridge said it was not  
essential to know the full cost of the program in advance -- and that it  might not even be possible to 
calculate such a figure -- to support it. 
 




what I can afford on an annual basis  to try to get there, and this is the same model we're using for the  
space program.'' 
  
The report was released the day after Senator  John Kerry, the probable Democratic presidential nominee, 
criticized Mr.  Bush's space vision as being long on goals and short on resources.  According to written 
responses to questions by multiple space  publications, released Wednesday, Mr. Kerry said he supported 
NASA as an  national asset that should be adequately financed. ''However, there is  little to be gained 
from a 'Bush space initiative' that throws out lofty  goals, but fails to support those goals with realistic 
funding,'' he  wrote. 
 
The presidential committee presented the report to Vice  President Dick Cheney on Wednesday, and Mr. 
Aldridge characterized his  response as positive. 
 
The NASA administrator, Sean O'Keefe, said  the commission's recommendations ''will influence our 
work for years to  come and will help guide us through a transformation of NASA.'' Lester  L. Lyles, a 
commission member and retired general who headed the Air  Force Materiel Command, noted that NASA 
was in the process of planning a  reorganization that closely paralleled the panel's recommendations. 
 
Among  the report's most sweeping recommendations are the establishment of a  Space Exploration 
Steering Council in the White House to oversee a space  effort that would involve numerous agencies; 
having NASA contract out  all but its most specialized tasks to private industry 
to help build  up space business; and the transformation of NASA field centers into  research and 
development centers run by universities or private  companies, much like the Energy Department's 
national laboratories. 
 
Mr.  Aldridge said it could take some time for NASA to transform its field  centers because of possible 
resistance within the agency and in  Congress. The commission rejected suggestions made at its hearings 
that  NASA consider closing some of its centers, which have strong political  backing, and consolidating 
their activities. If the panel had made such a  suggestion, he said, ''the report would have been burned on 
the first  day.'' 
 
Dr. John M. Logsdon, director of the Space Policy  Institute at George Washington University, said that if 
the  recommendations were followed, NASA would undergo its most radical  transformation since it was 
formed more than 40 years ago. 
 
''Lots  of legislative action would be needed to follow these recommendations,  such as changing Civil 
Service rules for NASA center employees, tax  incentives for industry, export controls for technology and 
lots more,''  Dr. Logsdon said, ''It's not going to be an easy sell and NASA has its 
work cut out for it.'' 





How bias did you find the article to be? (0 for liberal 
bias, 10 for conservative) ()  
How informative did you find the article to be (0 for 





Q39 Please read the following article from a source that is generally considered to be liberal. When you 
have completed reading it, you will be asked to rate the article on its objectivity and informational 
content. 
 
Obama to End NASA Constellation Program 
 
On the eve of the  fullest moon of the year, NASA scientists were told they won't be able  to visit any 
longer. In his new budget, President Obama plans to  eliminate the space program's manned moon 
missions. 
 
When the  president releases his budget on Monday, a White House official  confirmed on Thursday, 
there will be a big hole where funding for NASA's  Constellation program used to be. Constellation is the 
umbrella program  that includes the Ares rocket -- the replacement for the aging space  shuttles. 
 
NASA will receive an additional $5.9 billion over five  years, some of which will be used to extend the 
life of the  International Space Station to 2020. The official said it also will be  used to entice companies 
to build private spacecraft to ferry astronauts  to the space station after the space shuttle retires. 
 
The story  was first reported by a local source, which detailed that the  forthcoming budget will include no 
funding for lunar landers, no moon  bases, and no Constellation program at all. Instead, NASA will 
outsource  space flight to other governments (such as the Russians) and private  companies. 
 
NASA's Constellation program aimed to create a new  generation of spacecraft for human spaceflight, 
consisting primarily of  the Ares I and Ares V launch vehicles, the Orion crew capsule and the  Altair 
Lunar Lander. These spacecraft would have been capable of  performing a variety of missions, from 
International Space Station  resupply to lunar landings. 
 
But according to our source, White  House insiders and agency officials say NASA will eventually look at  
developing a new "heavy-lift" rocket that one day will take humans and  robots to explore beyond low 
Earth orbit years in the future -- and  possibly even decades or more. 
 
In the meantime, the White House  will direct NASA to concentrate on Earth-science projects --  
principally, researching and monitoring climate change -- and on a new  technology research and 






There  will also be funding for private companies to develop capsules and  rockets that can be used as 
space taxis, sources reports. These  companies may take astronauts on fixed-price contracts to and from 
the  International Space Station -- a major change in the way the agency has  done business for the past 50 
years. 
 
NASA's budget, just over  $18.7 billion this year, is still expected to rise again in 2011,  reports 
Space.com, though by much less than the $1 billion increase NASA  and its contractors have been 
privately anticipating since  mid-December. A White House-appointed panel, led by former Lockheed  
Martin chief Norm Augustine, urged these changes on the administration 
in December. 
 
The  panel also said a worthwhile manned space exploration program would  require Obama to budget 
about $55 billion for human spaceflight over the  next five years, some $11 billion more than he included 
in the  2011-2015 forecast he sent Congress last spring. 
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Q40 Please read the following article from a space publication. When you have completed reading it, you 
will be asked to rate the article on its objectivity and informational content. 
 
Panel Says Bush's Space Goals Are Feasible 
 
President Bush's goal of sending people back to the Moon and then on to  Mars without big budget 
increases can be achieved by reorganizing NASA  and building a private space industry to help, a 
presidential commission  said Wednesday. 
 
''It's not going to be easy, but it can be  done,'' said Edward C. Aldridge, a former secretary of the Air 
Force who  is the panel's chairman. ''There are a lot of details to work out.'' 
 
After  four months of study that included public hearings around the country,  the nine-member 
commission formally issued a 60-page report on how to  carry out the president's plan. The report's broad 





On Jan. 14, Mr. Bush said he wanted NASA to  focus on putting astronauts back on the Moon by 2020 
and using the  experience and technology developed in that effort to send people to  Mars a decade or so 
later. 
 
Mr. Bush suggested starting the effort  with $1 billion in new money spread over five years added to $11  
billion shifted from other NASA programs over the same period. After  that, the agency, whose budget 
now is about $15 billion a year, would  pay for the effort with money saved by phasing out the space 
shuttle,  ending work on the International Space Station and other measures. 
 
The  commission said that it unanimously endorsed Mr. Bush's plan and added  that the pay-as-you-go 
approach could work if public and political  support for space exploration by humans and robots could be 
maintained  for several decades. If the program succeeds, the report said, it could  assure American 
technical leadership, increase industrial  competitiveness, create technology jobs and inspire the nation's 
youth  to pursue careers in science and engineering. 
 
''The long-term,  ambitious space agenda advanced by the president for robotic and human  exploration 
will significantly help the United States protect its  technological leadership, economic vitality and 
security,'' the report  said. 
 
Congress has been slow to endorse the president's plan,  with leaders saying they needed more details on 
how it would be carried  out and how much it would ultimately cost. Mr. Aldridge said it was not  
essential to know the full cost of the program in advance -- and that it  might not even be possible to 
calculate such a figure -- to support it. 
 
''How  much is the cure for cancer going to cost?'' Mr. Aldridge said, ''I  don't know that either, but I know 
what I can afford on an annual basis  to try to get there, and this is the same model we're using for the  
space program.'' 
  
The report was released the day after Senator  John Kerry, the probable Democratic presidential nominee, 
criticized Mr.  Bush's space vision as being long on goals and short on resources.  According to written 
responses to questions by multiple space  publications, released Wednesday, Mr. Kerry said he supported 
NASA as an  national asset that should be adequately financed. ''However, there is  little to be gained 
from a 'Bush space initiative' that throws out lofty  goals, but fails to support those goals with realistic 
funding,'' he  wrote. 
 
The presidential committee presented the report to Vice  President Dick Cheney on Wednesday, and Mr. 
Aldridge characterized his  response as positive. 
 
The NASA administrator, Sean O'Keefe, said  the commission's recommendations ''will influence our 
work for years to  come and will help guide us through a transformation of NASA.'' Lester  L. Lyles, a 
commission member and retired general who headed the Air  Force Materiel Command, noted that NASA 





Among  the report's most sweeping recommendations are the establishment of a  Space Exploration 
Steering Council in the White House to oversee a space  effort that would involve numerous agencies; 
having NASA contract out  all but its most specialized tasks to private industry 
to help build  up space business; and the transformation of NASA field centers into  research and 
development centers run by universities or private  companies, much like the Energy Department's 
national laboratories. 
 
Mr.  Aldridge said it could take some time for NASA to transform its field  centers because of possible 
resistance within the agency and in  Congress. The commission rejected suggestions made at its hearings 
that  NASA consider closing some of its centers, which have strong political  backing, and consolidating 
their activities. If the panel had made such a  suggestion, he said, ''the report would have been burned on 
the first  day.'' 
 
Dr. John M. Logsdon, director of the Space Policy  Institute at George Washington University, said that if 
the  recommendations were followed, NASA would undergo its most radical  transformation since it was 
formed more than 40 years ago. 
 
''Lots  of legislative action would be needed to follow these recommendations,  such as changing Civil 
Service rules for NASA center employees, tax  incentives for industry, export controls for technology and 
lots more,''  Dr. Logsdon said, ''It's not going to be an easy sell and NASA has its 
work cut out for it.'' 
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Q41 Please read the following article from a space publication. When you have completed reading it, you 
will be asked to rate the article on its objectivity and informational content. 
 ` 
  
 Obama to End NASA Constellation Program 
  
 On the eve of the fullest moon of the year, NASA scientists were told they won't be able to visit any 






 When the president releases his budget on Monday, a White House official confirmed on Thursday, there 
will be a big hole where funding for NASA's Constellation program used to be. Constellation is the 
umbrella program that includes the Ares rocket -- the replacement for the aging space shuttles. 
  
 NASA will receive an additional $5.9 billion over five years, some of which will be used to extend the 
life of the International Space Station to 2020. The official said it also will be used to entice companies to 
build private spacecraft to ferry astronauts to the space station after the space shuttle retires. 
  
 The story was first reported by a local source, which detailed that the forthcoming budget will include no 
funding for lunar landers, no moon bases, and no Constellation program at all. Instead, NASA will 
outsource space flight to other governments (such as the Russians) and private companies. 
  
 NASA's Constellation program aimed to create a new generation of spacecraft for human spaceflight, 
consisting primarily of the Ares I and Ares V launch vehicles, the Orion crew capsule and the Altair 
Lunar Lander. These spacecraft would have been capable of performing a variety of missions, from 
International Space Station resupply to lunar landings. 
  
 But according to our source, White House insiders and agency officials say NASA will eventually look at 
developing a new "heavy-lift" rocket that one day will take humans and robots to explore beyond low 
Earth orbit years in the future -- and possibly even decades or more. 
  
 In the meantime, the White House will direct NASA to concentrate on Earth-science projects -- 
principally, researching and monitoring climate change -- and on a new technology research and 
development program that will one day make human exploration of asteroids and the solar system 
possible. 
  
 There will also be funding for private companies to develop capsules and rockets that can be used as 
space taxis, sources reports. These companies may take astronauts on fixed-price contracts to and from 
the International Space Station -- a major change in the way the agency has done business for the past 50 
years. 
  
 NASA's budget, just over $18.7 billion this year, is still expected to rise again in 2011, reports 
Space.com, though by much less than the $1 billion increase NASA and its contractors have been 
privately anticipating since mid-December. A White House-appointed panel, led by former Lockheed 
Martin chief Norm Augustine, urged these changes on the administration 
 in December. 
  
 The panel also said a worthwhile manned space exploration program would require Obama to budget 
about $55 billion for human spaceflight over the next five years, some $11 billion more than he included 
in the 2011-2015 forecast he sent Congress last spring. 





How bias did you find the article to be? (0 for liberal 
bias, 10 for conservative) ()  
How informative did you find the article to be (0 for 
not at all, 10 for very) ()  
 
 
End of Block: Mainstream Articles 
 
Start of Block: Conclusion 
 
Q42 Debriefing 
  The purpose of this research study was to discover how the perception of media bias influences space 
news publications. In the final section of the survey, you were given two articles to read which were 
randomly labeled as “conservative source, liberal source, space publication,” or no label information was 
given. In reality, everyone was given one article from the same space news source. Then you were 
randomly given one randomly selected (out of two) articles from a mainstream source. This will hopefully 
reveal to us if perceived bias can influence how the space community and the general public view 
published news stories.        The article everyone read was "Trump's 'Back to the Moon' Directive Leaves 
Some Scientists with Mixed Feelings" by Nola Taylor Redd, from Space.com. Next you either read 
"Panel Says Bush's Space Goals Are Feasible" by Warren Leary, from The New York Times, or "Obama 
to End NASA Constellation Program" from Fox News (author not listed).        If you have questions, 
concerns, or complaints about the research please contact Benjamin Raback-Schink at 
benjamin.schink@und.edu or his advisor, Professor Michael Dodge, at michael.s.dodge@und.edu. 




Q43 Please provide any feedback or comments you would like for us to have: 
________________________________________________________________ 
 



















































Prefer not to answer 1.1% 3
Total 100% 272
Table 3: What is the highest level of school 










Working full time 97
Working part time 23
Unemployed 2
Retired 15
Student full time 32
Student part time 9
Prefer not to answer 4
Total 182
Table 4: What is your current 
employment status?
Answer % Count
Yes, U.S. 31.5% 52
Yes, foreign nation 0.6% 1
No 67.9% 112
Total 100% 165
Table 5: Are you currently or have you ever 
served on active, reserve or guard duty for 












Air Force 67.3% 37
Army 9.1% 5
Coast Guard 0.0% 0
Marines 3.6% 2







Public Health Service 
Commissioned Corps 1.8% 1
Other 1.8% 1
Total 100% 55





No, but I'm interested 
in science 32.7% 54
Total 100% 165
Table 7: Do you consider yourself a 
scientist?
Answer % Count


















Human Factors 8.9% 19
Military Space 11.7% 25
Non-military 
Government Space 7.5% 16
Planetary Science 7.9% 17
Remote Sensing 7.0% 15
Solar Environment 1.9% 4
Spacecraft Design 7.0% 15
Space History 5.1% 11
Space Law 2.3% 5
Space Policy 7.0% 15
Other 7.0% 15
Prefer Not to Answer 1.4% 3
Total 100% 214











White or Caucasian 145
Black or African 
American 2
American Indian or 
Alaska Native 4
Asian 14





Prefer not to answer 2
Table 10: Choose one or more 









No preference 12.7% 21
Total 100% 165
Table 11: Generally speaking, whick of the 










Table 12: How strongly do you support your selected party?
Field Min Max Mean Std Dev Count
Democrat 1 10 6.98 1.93 61
Green 6 8 6.67 0.75 6
Libertarian 0 8 4.67 2.62 6
Other 1 10 5.67 3.35 6
Republican+ 1 10 6.73 1.99 33










Table 13: Generally speaking, 
what sources do you get your 
science and/or space news from?
Source Min Max Mean Std Dev Count Trust Rank
Mainstream Media 0 10 4.88 2.35 163 3
Science Journals 4 10 8.42 1.29 158 1
Science Blogs 0 10 6.27 2.1 151 2
YouTube 0 8 3.4 2.18 155 6
Social Media 0 8 3.02 1.92 163 7
Friends/Family 0 10 4.52 2 161 4
Other 0 10 4.29 3.32 49 5
Total 0 10 5.03 2.75 1000
Table 14: Webster Dictionary defines trustworthy as being "worthy of confidence." 
Generally speaking, how trustworthy do you find the following types of news 
















I don't use mainstream 
media sources 3.0% 5
Total 100% 165
Table 15: Generally speaking, do you find 
the mainstream media as a whole to be 
biased?
Answer % Count
Strong Liberal Bias 20.8% 26





Varies by Source 71.2% 89
Total 100% 125
Table 16: Generally speaking, do you find 




I don't use scientific 
news sources 12.7% 21
Total 100% 165
Table 17: Generally speaking, do you find 











Strong Liberal Bias 4





Varies by Source 27
Total 45
Table 18: Generally speaking, do 
you find the scientific 




I don't use space 
related publications 24.2% 40
Total 100% 165
Table 19: Generally speaking, do you find 
space related publications to be biased?
Answer Count
Very Liberal Bias 1





Varies by Source 13
Total 26
Table 20: Generally speaking, do 
you find the space related 







Source Min Max Mean Std Dev Count
CNN 0 10 3.31 2.14 132
Fox News 1 10 8.47 1.93 146
MSNBC 0 9 2.95 2.13 113
BBC 0 9 4.39 1.73 135
ABC 0 10 3.98 2 116
CBS 0 9 4.04 1.98 113
PBS 0 9 3.95 1.84 128
New York Times 0 9 3.56 2.09 126
Washington Post 0 10 3.94 2.06 121
NBC 0 8 3.65 1.86 109
Other 0 7 3.39 2.2 23
Table 21: Please indicate where you think the following mainstream media 
sources fall a scale of 0-10 with 0 being very liberal, and 10 being very 
conservative. Select "N/A" if you are unfamiliar with the respective 
source.
Field Min Max Mean Std Dev Count
Planetary and Space 
Science 1 9 4.71 1.31 69
Discovery 0 9 4.37 1.55 115
Space Policy 0 9 5.13 1.5 62
Advances in Space 
Research 0 8 4.83 1.51 54
Science 0 10 4.61 1.56 100
Astronomy and 
Astrophysics 0 9 4.94 1.43 69
Space News 0 9 5 1.27 85
Space.com 2 9 4.8 1.1 97
Science News 0 9 4.78 1.47 88
Popular Mechanics 0 8 4.65 1.31 109
Other 0 8 4.05 2.19 19
Table 22: Please indicate where you think the following science and space 
publication fall a scale of 0-10 with 0 being very liberal, and 10 being 









Table 23: Statistics from Space.com article
Field Min Max Mean Std Dev Count
Control
Bias 1 9 4.97 1.44 39
Informative 0 10 4.82 2.61 39
Conservative
Bias 2 9 5.35 1.19 37
Informative 0 10 5.14 2.44 37
Liberal
Bias 1 9 4.84 1.38 45
Informative 1 10 4.87 2.15 45
Space
Bias 1 10 5.41 1.66 44
Informative 0 9 4.7 2.17 44
Table 24: Statistics from New York Times Article
Field Min Max Mean Std Dev Count
Control
Bias 3 10 6 1.6 14
Informative 1 10 5.43 2.56 14
Conservative
Bias 1 7 4.8 1.08 20
Informative 3 9 5.9 1.84 20
Liberal
Bias 2 7 4.9 1.08 30
Informative 1 9 5.4 1.87 30
Space
Bias 4 7 5.31 0.98 16









Mainstream Media 0 9 5.27 (1) 2.48 75 3
Science Journals 5 10 8.53 (2) 1.06 75 1
Science Blogs 1 10 6.36 (3) 1.92 72 2
YouTube 0 8 3.21 (4) 2.1 71 6
Social Media 0 8 2.92 (5) 1.95 73 7
Friends/Family 0 10 4.49 (6) 2.13 73 5
Other 0 10 5.11 3.47 27 4
All 0 10 5.14 2.82 453
Table 26: Space Community Subgroup - Webster Dictionary defines trustworthy as 
being "worthy of confidence." Generally speaking, how trustworthy do you find the 








Table 25: Statistics from Fox News Article
Field Min Max Mean Std Dev Count
Control
Bias 2 10 5.47 1.91 17
Informative 0 8 4.82 2.77 17
Conservative
Bias 1 8 5.16 1.46 19
Informative 2 8 5.37 1.67 19
Liberal
Bias 2 8 5.04 1.46 24
Informative 3 10 6.17 2.06 24
Space
Bias 1 8 5.00 1.53 25













Mainstream Media 0 10 4.56 (1) 2.2 86 3
Science Journals 4 10 8.31 (2) 1.48 81 1
Science Blogs 0 10 6.16 (3) 2.24 77 2
YouTube 0 8 3.57 (4) 2.27 82 5
Social Media 0 8 3.09 (5) 1.92 88 7
Friends/Family 0 9 4.5 (6) 1.87 86 4
Other 0 10 3.38 2.91 21 6
All 0 10 4.92 2.68 521
Table 27: General Public - Webster Dictionary defines trustworthy as being "worthy 
of confidence." Generally speaking, how trustworthy do you find the following types 







Source of Variation SS df MS F ρ-value F crit
Between Groups 1627.25 5 325.45 81.38 <0.0001 2.23
Within Groups 1731.53 433 4.00
Total 3358.77 438
Table 28: F1H1 One-Way ANOVA Results
Groups Count Sum Mean Variance St Dev t-value t-test df ρ-value
Mainstream Media 75 395 (µ1) 5.27 6.23 2.50 0.40 74 0.6934
Science Journals 75 640 (µ2) 8.53 1.14 1.07 27.37 74 <.0001
Science Blogs 72 458 (µ3 ) 6.36 3.73 1.93 5.31 71 <.0001
YouTube 71 228 (µ4) 3.21 4.45 2.11 -7.75 70 <.0001
Social Media 73 213 (µ5) 2.92 3.85 1.96 -9.73 72 <.0001
Friends/Family 73 328 (µ6) 4.49 4.61 2.15 -2.62 72 0.0106
All 439 2262 5.15 7.65 2.77













Source of Variation SS df MS F ρ-value F crit
Between Groups 12.91 2 6.45474 34.1131 <0.0001 3.03847
Within Groups 40.11 212 0.18922
Total 53.02 214
Table 30: F1H2 One-Way ANOVA Results
Groups Count Sum Mean Variance St Dev t-value t-test df ρ-value
Mainstream 73 57 (µ1) 0.78 0.17 0.41 6.95 72 <0.0001
Science 72 22 (µ2) 0.31 0.22 0.43 5.59 71 0.0150
Space 70 16 (µ3) 0.23 0.18 0.37 4.52 69 <0.0001
All 215 95 0.40 0.24 0.49
Table 31: F1H2 One-sample t-test summary
Source of Variation SS df MS F ρ-value F crit
Between Groups 1515.38 5 303.08 74.73 <0.0001 2.23
Within Groups 2003.46 494 4.06
Total 3518.84 499
Table 32: F2H1 One-Way ANOVA Results
Groups Count Sum Mean Variance St Dev t-value t-test df ρ-value
Mainstream Media 86 392 (µ1) 4.56 4.84 2.24 -1.78 85 0.0785
Science Journals 81 673 (µ2) 8.31 2.19 1.38 19.94 80 <0.0001
Science Blogs 77 474 (µ3) 6.16 5.03 2.35 4.45 76 <0.0001
YouTube 82 293 (µ4) 3.57 5.16 2.24 -5.50 81 <0.0001
Social Media 88 272 (µ5) 3.09 3.67 2.01 -9.47 87 <0.0001
Friends/Family 86 387 (µ6) 4.50 3.50 1.92 -2.63 85 0.0102
All 404 2032 5.03 7.19 2.68










Source of Variation SS df MS F ρ-value F crit
Between Groups 14.18 2 7.09 38.50 <0.0001 3.04
Within Groups 37.74 205 0.18
Total 51.92 207
Table 34: F2H2 One-Way ANOVA Results
Groups Count Sum Mean Variance St Dev t-value t-test df ρ-value
Mainstream 85 67 (µ1) 0.79 0.17 0.38 6.90 84 <0.0001
Science 70 23 (µ2) 0.33 0.22 0.48 5.81 69 0.0089
Space 53 10 (µ3) 0.19 0.16 0.39 3.48 52 <0.0001
All 208 100 0.52 0.25 0.50
Table 35: F2H2 One-sample t-test summary
Source of Variation SS df MS F ρ-value F crit
Between Groups 10.00 3 3.33 1.56 0.2014 2.66
Within Groups 339.76 159 2.14
Total 349.75 162
Groups Count Sum Mean Variance St Dev
Control 39 194 (µ1) 4.97 2.13 1.46
Conservative 37 198 (µ2) 5.35 1.46 1.21
Liberal 44 213 (µ3) 4.84 2.00 1.41
Space 43 233 (µ4) 5.42 2.87 1.69











Source of Variation SS df MS F ρ-value F crit
Between Groups 4.35 3 1.45 0.26 0.8563 2.66
Within Groups 897.94 159 5.65
Total 902.29 162
Groups Count Sum Mean Variance St Dev
Control 39 188 (µ1) 4.82 6.99 2.64
Conservative 37 190 (µ2) 5.13 6.12 2.47
Liberal 44 215 (µ3) 4.89 4.80 2.19
Space 43 201 (µ4) 4.67 4.89 2.21
Table 37: F3H2 One-Way ANOVA Results and Summary Stats - Space.com
Source of Variation SS df MS F ρ-value F crit
Between Groups 13.99 3 4.66 3.19 0.0285 2.73
Within Groups 108.16 74 1.46
Total 122.15 77
Groups Count Sum Mean Variance St Dev t-value t-test df ρ-value
Control 14 84 (µ1) 6.00 2.77 1.66
Conservative 19 92 (µ2) 4.842 1.25 1.12 2.08 21 0.0349
Liberal 30 147 (µ3) 4.90 1.20 1.09 2.10 18 0.0367
Space 15 79 (µ4 )5.27 1.07 1.03 2.08 21 0.1720
Table 38: F3H1 One-Way ANOVA and Two-Sample t-test Results - New York Times
Source of Variation SS df MS F ρ-value F crit
Between Groups 2.69 3 0.90 0.21 0.8865 2.73
Within Groups 310.49 74 4.20
Total 313.18 77
Groups Count Sum Mean Variance St Dev
Control 14 76 (µ1) 5.43 7.03 2.65
Conservative 19 111 (µ2) 5.84 3.70 1.92
Liberal 30 162 (µ2) 5.40 3.63 1.90
Space 15 85 (µ2) 5.67 3.38 1.84







Source of Variation SS df MS F ρ-value F crit
Between Groups 2.59 3 0.86 0.35 0.7920 2.72
Within Groups 201.72 81 2.49
Total 204.31 84
Groups Count Sum Mean Variance St Dev
Control 17 93 (µ1) 5.47 3.64 1.66
Conservative 19 98 (µ2) 5.16 2.14 1.12
Liberal 24 121 (µ3) 5.042 2.13 1.09
Space 25 125 (µ4) 4.00 2.33 1.03
Table 40: F3H1 One-Way ANOVA Results and Summary Stats - Fox News
Source of Variation SS df MS F ρ-value F crit
Between Groups 18.79 3 6.26 1.37 0.2578 2.72
Within Groups 370.22 81 4.57
Total 389.01 84
Groups Count Sum Mean Variance St Dev
Control 17 82 (µ1) 4.82 7.65 2.77
Conservative 19 102 (µ2) 5.37 2.80 1.67
Liberal 24 148 (µ3) 6.17 4.23 2.06
Space 25 140 (µ4) 5.60 4.17 2.04
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